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A complementary additive to vanilla flavors, 


GIVAUDAN’S 


: . 


IEVER 
BAKES ouT! 


Baked products faithfully retain their va- 
nilla odor, taste and flavor strength when 
Givaudan’s C. R. #8 is used as a fixative. 
Its resistance to high as well as low tem- 
peratures has been proved in actual use by 
the baking, candy and ice-cream industries. 
C. R. #8 is soluble in alcohol and propylene 
glycol. C. R. #12—a variation of C. R. #8 


—is also soluble in vegetable oil. Both are 
coumarin-free. 


C.R. #8 is only one of Givaudan’s 
proved-in-use products. You can rely on 
Givaudan for custom-made or standard fla- 
vors that always meet your requirements. 
Samples and literature on request. 


321 West 44th Street, New York 36, N. Y. 





LACTOSE: pure 


Lactose can improve your present products... help you develop 
new ones. Lactose can simplify your processing. Lactose can 
lower your costs. Seldom do you find such a versatile material. 

That is why Lactose is attracting so much attention from 
both research and manufacturing executives. Virtually every 
week sees the discovery of exciting new possibilities for profit- 
able applications in the food field. 

Only Western can supply Lactose, Edible, in the full range 
of particle sizes required by various food applications. Strict 
chemical and bacteriological specifications, rigid quality con- 
trol and years of processing experience assure highest quality. 

Take a fresh look at the characteristics of Lactose. One of 
them may help solve a problem you are working on right now. 
For free samples and information, write our Technical Service, 
Department 50L. (Tell us the applications you are considering.) 


WESTERN CONDENSING COMPANY 


Appleton, Wisconsin 
WORLD-WIDE SUPPLIER OF HIGH-QUALITY MILK DERIVATIVES 


. 
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@ low sweetness 
@ soluble, uniform 


@ free flowing, 
anti-caking aid 


@ flavor-enhancing 
e pigment-absorbing 


@ valuable nutritional 
properties 


@ crystallization control 


milk sugar 


Distributed Nationally by 
CHEMICAL DEPARTMENT 


McKESSON & ROBBINS, ING. 


60 conveniently located warehouses 
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AO Offers Low-Cost Stereophotomicrography 


..--in just three easy steps 


Cycloptic Stereoscopic Microscope, to bring specimen 
into sharp focus. Camera is mounted directly to Cyclop- 
tic... out of the way... ready for instant use. 


4| SET the tocusing adjustment on your AO Spencer 


SNAP shutter with cable release. You photograph 

the sharp three-dimensional image exactly as you saw 

it. Your film processor will supply stereo mounted 
photographs. Now you have permanent, three-dimen- 
sional photomicrographs, in black-and-white or color, 
for future reference. 


o American Optical 


SPENCER 


OTT Ny 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 
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? SWING the mounted 35mm Graflex Seereocamers 


into position over eyepieces. Designed exclusively 

for Cycloptic, special compensating prisms in adapter 
unit render camera parfocal with microscopes’ optical sys- 
tem. Set camera for bulb exposure. No further adjustment 
is necessary. 





The full-size Graflex Stereoviewer, with built-in light 
source, completes this easy-to-use 3-D photo pack- 
age. You can review your findings over and over 
again... anytime... anywhere. Here is everything 
you need for three-dimensional photomicrography 
... unique... easy-to-use. Available only from Amer- 
ican Optical. 


Ask your AO Sales Representative or write: 








Dept. W238 a 

O Please send full information on AO Spencer 637 Stereo- | 
camera attachment. 

O Also include information on AO Spencer Cycloptic | 
Stereoscopic Microscopes. | 
Name iia mn a eee 
Address. 
I laren. State 
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A Quick History. Independent investigators, working sepa- 
rately to unlock several of nature’s doors, sometimes open up 
unsuspected relationships. This happened with vitamin Bp. 


Investigations. About 25 years ago, several groups, notably 
Warburg’s, were investigating a “yellow enzyme” obtained 
from yeast. Almost simultaneously other investigators were 
studying a food factor that aided growth of laboratory animals. 


What they found. Proceeding with chemical analysis of this 
growth factor, the team of Kuhn, Gyérgy, and Wagner- 
Jauregg noted a relationship between the growth-producing 
agent and the “yellow enzyme.” Their findings, and those of 
other researchers along similar lines, were published in 1933. 
Eventually, riboflavin and an essential part of the yellow 
enzyme were found to be identical and the unity of an essen- 
tial nutrient and cellular metabolism was established. 






Isolation of pure riboflavin was 
achieved by Kuhn and his co-work- 
ers, and by Ellinger and Koschara, 
in 1933. 


Nomenclature. Known in the United 
States as riboflavin, this vitamin has 


eye 
rf : : 
ie NH also been called lactoflavin, ovoflavin, 


4 ° hepatoflavin, and vitamin G. 


CH,C 






SYNTHESIS 


By 1935, two eminent chemists, working separately, had syn- 
thesized riboflavin, practically in a dead heat. Prof. Paul 
Karrer of the University of Zurich, a collaborator of the 
Hoffmann-La Roche Laboratories, produced the first suc- 
cessful synthesis. Five weeks later Richard Kuhn of Ger- 
many announced his synthesis of the vitamin. Prof. Karrer 
subsequently shared the Nobel Prize in Chemistry for his 
work in vitamins and carotenoids. 


The Karrer synthesis forms the 
basis for chemical processes in 
widespread use today by Hoffmann- 
La Roche and other leading manu- 
facturers throughout the world. 
Riboflavin is also manufactured to- 
day by fermentation methods. 





CHEMICAL AND PHYSICAL PROPERTIES 


Riboflavin is yellow, slightly water-soluble with a greenish 
fluorescence and a bitter taste. Its empirical formula is 
Cy7H2—9N40g. Vitamin Bz produced by the Roche process is 
identical in every way with that occurring in nature. 


How does vitamin B, work? Riboflavin is a vital part of 
nature’s chain of reactions for utilization of carbohydrate 
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energy. It has been found to be a constituent of many enzyng 
systems and is thus intimately connected with life processes 
It is probably required by the metabolic ==—=— 
processes of every animal and bird as — 
well as by many fishes, insects and lower 
forms of life. (In certain animals, how- 
ever, the requirement may be synthe- 
sized by bacteria within the intestine.) 


In the cells riboflavin goes to work at- 

tached to a phosphate group. This sub- 

stance, known as riboflavin-5’-phos- == 
phate or flavin mononucleotide, may in turn be attached ty 
still another essential substance, adenylic acid, forming flavin 
adenine dinucleotide. Either nucleotide then is attached to 
protein, thereby forming an enzyme, and takes its part in 
oxidation-reduction reactions. 



























Requirements in Human Nutrition. As we have seen, vita 
min Bz is essential to life. We have no special storage organs 
in our bodies for this vitamin, although a certain level is 
maintained in various tissues, with relatively large amounts 
found in the liver and kidneys. 





MEASURING METHODS 


In the beginning, riboflavin activity was described in “Bout 
quin-Sherman units” and requirements were thought to be 
very small. Subsequent research showed 
otherwise. Milligrams of weight became 
the unit and the Food & Drug Adminis. 
tration of the U. S. Dept. of Health, 

cK» Education & Welfare established (July 
om lil? \ © 1, 1958) a minimum daily requirement 
of 1.2 mg. of riboflavin for all persons 12 or more years 
old. For infants it is 0.6 mg. These requirements are de- 
signed to prevent the occurrence of symptoms of riboflavin 
deficiency disease. The minimum daily requirement for this 
vitamin for children from 1 to 12 years is 0.9 milligram. 
































Recommended allowances. The Food & Nutrition Board 
of the National Academy of Sciences—National Research 
Council, in its 1958 publication #589, recommends the fol- 
lowing daily dietary allowances of riboflavin, expressed as 
milligrams. These are designed to maintain good nutrition 
of healthy persons in the U.S.A. 


BN oF 16 6606.6 6E DH OKS EC ONES OK ECMO REEDS OWS 1.8 
MND. bccn ccccesecvsscccetevdenvenceseess 1.5 
Women (pregnant; second half)...........eee065 2.0 
re rr errr 2.5 
ES 06 OO ik nb. ck dea cditcdenss Sees 0.5 
SRE GF OD UD. OUI coon osc ccebsesdctresacs 0.8 
ee LO 2 ME so ncwekatobess sb n ewer 1.0 
SN Ae TP ONS 5 kee cb keteessenune goes 1.3 
RE OP MOEN 0:00 oon ve ad ewee seen Cn 1.5 
RON 190 00-12 YOON) 6c oe ci vcdcescecw saves 1.8 
Boys Girls 
Adolescents (13 to 15 years)... ...eee000-0% 2.3 28 
Adolescents (16 to 19 years).......eseeeeee 28 V2 
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(Riboflavin ) 


y enzym™ Deficiencies of vitamin B. appear in several ways in human 
rocesseyi beings. The eyes, the skin, the nerves, and the blood show the 

“=i effects of too little riboflavin. Laboratory 
animals have demonstrated that a ribo- 
flavin-deficient diet can cause death of 
adults and can slow or stop growth in the 
young. Female animals, deprived of ribo- 
flavin in the diet, may produce offspring 
with congenital malformations. 













1K 
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Medical uses. To overcome and control deficiencies in 

4 human beings, physicians have pure riboflavin available for 
iched mm administration by injection or orally, by itself or with other 
ng flavin “B” vitamins or multi-vitamin-mineral combinations. 


ched to 


part ia How do we get our daily riboflavin? Vitamin B. has 


wide distribution throughout the entire animal and vegetable 
kingdoms. Good sources are milk and its products, eggs, 
meats, legumes, green leaves and buds. Whole-grain cereals 
have significant but not large amounts of riboflavin. 


ADDITION TO FOODS 


Cereal foods play a large part in our 
diet. To produce the white flour al- 
most all of us want, millers are obliged 
to remove parts of the wheat that con- 
_ tain much of the grain’s riboflavin and 

other nutrients. In addition, cereal 
grains are not rich sources of ribo- 
flavin. Millers meet this problem by 
iminis-§ enriching the grain foods for which federal standards exist 
fealth,§ with vitamins B,, Bo, niacin and the mineral iron. In the case 

(July§ of vitamin Bz, however, they do more than restore the proc- 


en, Vita- 
Organs 
level is 
mount 





“Bout- 
t to be 
showed 
yecame 





‘ement § essed food to its natural riboflavin level; they fortify the food 
- years with enough of this essential vitamin to make it nutritionally 
re de-— more valuable than it was in nature. 

flavin 


or this Acting to protect the good health of millions of Americans, 
igram, | bakers and millers adopted enrichment of white bread and 

white flour in 1941. Since that time, 
Board other foods, such as macaroni prod- 
ucts, corn meal and grits, farina, 
pastina and breakfast cereals have 






search 


~ had their food value increased by 
trition enrichment with pure riboflavin 





and other vitamins and minerals. 


When enriching, fortifying or restoring, food manufac- 
turers add the necessary quantity of riboflavin (and other 
vitamins and minerals) to the food during processing, so that 
5 the finished product meets federal, state, and territorial re- 
quirements or contributes to the consumer an amount of the 
vitamin that dietary experts believe significantly useful. 


PRODUCTION 


Prof. Karrer’s synthesis of riboflavin was a laboratory suc- 
Cess, Adapting the process to commercial production, 








however, demanded original thinking by chemists at Hoff- 
mann-La Roche. The production of riboflavin by chemical 
synthesis requires the production of ribose, a rare sugar, at 
an early stage in the process. This special sugar must be 
made inexpensively if the synthesis is to be practical. Sugar 
chemistry is a difficult matter. In a brilliant piece of work, 
the Roche chemical experts developed a method to produce 
ribose on a commercial scale by an electrolytic process, thus 
overcoming a most troublesome problem. Subsequently, 
Roche chemists developed the first practical synthesis for 
riboflavin-5’-phosphate, identical with natural flavin mono- 
nucleotide. 


Picture three streams joining to form a river and you have 
a simplified idea of the Roche process for synthesizing vita- 
min By. O-xylene and glucose are processed separately to 
form xylidine and ribose respectively. These are joined to 
form ribitylxylidine, which is then converted to ribitylamino- 
xylidine. Starting separately with 
malonic ester, which is processed 
through intermediate stages to al- 
loxan, the third “stream” is then 
joined with ribitylaminoxylidine to 
form riboflavin. Purification occurs 
at each step of the synthesis. Ribo- 
flavin Roche* equals: or exceeds 
U. S. P. standards. 





By the tons. So efficient is the Roche process that pure ribo- 
flavin is produced by the tons for use in pharmaceutical prod- 
ucts and processed foods. An interesting development by 
Roche is the production of riboflavin in different forms re. 
lated to the method of end use. Roche *Regular riboflavin 
U. S. P. is especially useful in dry enrichment premixes, 
powdered dietary supplements, pharmaceutical tablets and 
soft gelatin capsules. Roche*Solutions type is preferred for 
the manufacture of solutions having low concentration. 
Roche® Riboflavin-5’-Phosphate Sodium is a highly and 
rapidly soluble riboflavin compound favored for all phar- 
maceutical liquid products and some tablets, lozenges, and 
capsules. It has a more pleasant taste than the bitter U. S. P. 
riboflavin. 


This article is published in the interests of pharmaceutical manu- 
facturers, and of food processors who make their good foods bet- 
ter using pure riboflavin Roche. *Reprints of this and others in 
the series will be supplied on request without charge. Also avail- 
able without cost is a brochure describing 
the enrichment or fortification of cereal 
grain products with essential vitamins and 
minerals. These articles and the brochure 
have been found most helpful as sources of 
accurate information in brief form. Teach- 
ers especially find them useful in education. 
Regardless of your occupation, feel free to 
write for them. Vitamin Division, 
Hoffmann-La Roche Inc., Nutley 10, New 
Jersey. In Canada: Hoffmann-La Roche 
Ltd., 1956 Bourdon St., St. Laurent, P. Q. 
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This is the C. W. Brabende, 


ONE FARINOGRAPH .. . the 
OF heavy duty testing instrume 
THE unequaled for measuring 

absorption, strength, mixing 
INSTRUMENTS time and tolerance of flour, 
BEHIND Its calibrated mixers are 
YOUR ged in = bronze, 
and stainless steel. ‘ 
R : 
FLOU Variable speed models 
QUALITY 


available. 





THE The versatile, unconditionally guaranteed 
wow Flay, C. W. Brabender FARINOGRAPH is available 
SEAL with your choice of certified mixer calibration 
s CWB. = BEHIND (a) world standard, (b) your own standard, or 
(c) the new A.A.C.C. standard, when issued. And, 
“"oae, cae THE you can rely on C. W. Brabender’s field service for 
INSTRUMENT qualified assistance of any kind — you name it. 


C. W. Brabender Instruments are first 
choice because they are built by engineers 
who know the cereal industry. In 56 countries 
the C. W. Brabender FARINOGRAPH has 
become the standard for testing all kinds 


The of wheats and flours. From the strong 
NAME and super strong flours of North America 
to the weak and problem laden flours of the 
BEHIND Mediterranean and Near East countries. 
THE From Sweden, where good bread must be 
made with soft wheat to the west coast of 
SEAL Africa where bread must be made under 


climatic conditions unthinkable for a 
North American baker. In all these far 
flung areas, C. W. Brabender of South 
Hackensack has devoted his time and 
ability to help solve problems for the cereal 
industry. Why not take advantage 

C. W. BRABENDER of this experience? 





50 E. WESLEY STREET Any time you’re in our neighborhood come in ant 
visit us. We'll be proud to have you look throug! 


SOUTH HACKENSACK, NJ. our manufacturing plant and service laboratories 
W 


e are only 30 minutes from Times Square 





Cue 


Instruments, Inc. DIAMOND 3-8425 
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1 Ran RISERS HAVE a unique opportunity this year. Through the cooperative 
r efforts of the American Chemical Society, several foundations and industrial 
And, companies, and a number of individuals, a college course in “Modern 
co fa Chemistry” is being given five mornings a week at 6:30 A.M. over the 
it NBC television network. While this Continental Classroom series is de- 
signed for everyone but the professional chemist, we think most chemists 
will feel amply rewarded for the effort required to get out of bed early 
on enough to look in on the program from time to time, if not regularly. 
The elegance of Dr. Baxter’s demonstrations and explanations is impres- 
ineer ‘ sive. He develops his subject in a logical, orderly fashion while displaying 
untries an obvious enthusiasm for chemistry that cannot help being contagious. 
has Teachers will no doubt pay particular attention to the pedagogical details 
nds of the presentations. All chemists will be reminded that explanations of 
facts and phenomena in the field of chemistry can nearly always be made 
‘ica more clear by proper use of models, analogies, and simple experiments. 
of the Indeed, it was this attribute of the subject that doubtless provided the 
S. original spark of interest in chemistry for many of us. Then, too, it would 
st be | be surprising if most chemists didn’t pick up a few new facts and concepts 
t of from an up-to-date elementary course. No one today can keep abreast of 
der all the developments in the world of chemistry. 
Because of the high caliber of the Continental Classroom series, it 
h should help to reveal the educational potential of the television medium. 
Through it some young people may be attracted to chemistry as a career. 
-ereal Perhaps equally important, a part of the general public may arrive at a 
better understanding of the chemist, what he knows, how he thinks, what 
he can do, and how he goes about his work. 
Pau E. Ramstap 
n and 
rough 
tories. 
juare. 
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PERTINENT 
AND CURRENT 
INFORMATION 


ABOUT 


ERMENTATION ACIDS CANNOT be 

relied upon to provide a way to 

work off the huge grain surpluses 
accumulated in this country. Eco- 
nomics makes this prohibitive for 
acids. Those which require 
sugars from cereals are simply not in 
sufficient demand. 

Not all fermentation acids are or 
will be produced from cereal carbo- 
hydrates, though, from a technologi- 
cal point of view, all can be. Only 
gluconic acid, 2-keto-gluconic acid, 
lactic acid, and the nonacid sorbose 
are currently so produced. 

Lactic acid is inherently difficult 
to purify, and the methods required 
to readily recover it from complex 
substrates such as molasses more than 
offset the lower raw material costs. 
This accounts for the fact that much 
of our domestic lactic acid is pro- 
duced in conjunction with corn wet- 
milling operations. 

The other three compounds have a 
close structural similarity to glucose, 
and the fermentations involved de- 
pend upon reactions with one or two 
of the carbons involved. 

The other fermentation acids dis- 
cussed are the result of very complex 
biochemical changes involving degra- 
dation of the substrate into seemingly 
small units, and then combining them 
into new, unique structures. Thus. 
there is no structural relationship be- 
tween substrate and product, and 
economics dictates that the substrate 
must be as cheap as possible. Both 
cane and beet molasses provide car- 
bohydrates at approximately one- 
fourth the corresponding cost as 
cereal starch. Furthermore, none of 
these fermentations employ micro- 
organisms endowed with amylolytic 
properties. so additional expense is 
entailed in converting the polysac- 
charides into metabolizable sugars. 
This might be accomplished either 
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Chemicals trom Cereals: 
Fermentation Acids 


By Fred W. Tanner, Jr., Chas. Pfizer & Co., Inc., Brooklyn, N.Y. 


with amylase preparations from malt 
or other microorganisms, but would 
certainly entail additional production 
and cost problems not encountered 
with molasses. For gluconic acid 
fermentations, the use of substrates 
other than commercial glucose, such 
as malted starch, would result in a 
confusing mixture of products creat- 
ing unnecessary problems in isolation 
and purification. 


Review: Past, Present, and 
Possible Future 


World War II had a_ profound 
effect on American business and cul- 
tural life. Its effects were felt no less 
by the fermentation industry, which 
has had to conform to a new set of 
economic standards. 

Until after the war the industry 
was a mass-producer of several chem- 
icals of rather simple structure, with 
few carbon atoms and_ generally 
without stereo-specificity. The tre- 
mendous demand prompted other 
industries into production of some 
chemicals which had been more or 
less wholly within the province of 
fermentations. As a result, the fer- 
mentation industry is no longer the 
dominant supplier of ethanol, butanol, 
and acetone, having bowed to their 
more economical production from 
petroleum fractions. 

Spurred by wartime demands, 
however, the industry developed 
quickly into a major supplier of anti- 
biotics, and, since then, other pharma- 
ceuticals, which are mass-produced 
with the help of microorganisms. 
During this evolution the fermen- 
tation acids gradually became en- 
trenched as basic commodities fur- 
nished by the industry. 

Microbiologists have long known 
that organic acids were frequently 
produced by microorganisms. Pas- 
teur, nearly 100 years ago, encoun- 


























tered lactic and acetic acids in spoiled 
wines. Schopmeyer (1) reports that 
the first attempt to commercially pro. 
duce calcium lactate in the United 
States is attributed to Charles 
Avery, at Littleton, Mass., in 188}. 
This venture was unsuccessful, hov. 
ever. By the 1920’s the concept o 
extending industrial fermentations 
from the solvents to organic acids 
had many proponents, and a consid: 
erable amount of fundamental infor- 
mation had accumulated in the scien- 
tific literature. Small-scale but com- 
mercial fermentations were gradually 
established, overshadowed, however, 
by the quantities of solvents being 
supplied by fermentation methods. 
That the organic acids produced by 
fermentation were useful is attested 
by the gradual rise in demand. Fer- 
mentation citric acid displaced the 
produce manufactured from fruit 
Other acids have gradually found 
their place in chemical technology. 
and these products now comprise 4 
significant contribution by the in 
dustry. They have found many and 
varied uses in the food, pharmacev- 
tical, and chemical industries. 

During the evolution of organic 
acid fermentations, several com- 
pounds have been found which have 
not met with commercial success, 
even though sound production proc: 
esses are known. These may not de- 
serve further mention, but it is con- 
ceivable that they might find applica- 
tion in the future. This then leads us 
to speculate on the future: what or- 
ganic acids have been detected as 
fermentation products, and which of 
these could be possibly brought to 
commercial production if their util 
ity can be established? 

In Table I are listed those organic 
acids which are currently produced 
commercially by fermentation meth- 
ods. Not all are exclusively fermenta- 
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tion products. Production statistics 
are not readily available, so these 
data may be incomplete. However, 
collectively they are impressive. 


——————— 
Table |. Production of Fermentation 








Acids 
Estimated Annual 
Production 
Direct Products* millions 
Acetic: as vinegar, gal. . 100.0 
as acid, lb. .. 20.0 
CO era ee eek aoe te 5.0 
Oxalic (all sources), Ib. 19.7 
ie cco tew ou Sers ; 50.0 
Gluconic (salts only), Ib. . . 3.9 
Indirect products” 
Ascorbic acid, Ib. » Reels 3.4 
@ Data were not available on fumaric, itaconic, kojic, 
and gibberellic acids. 
b Data were not available on iso-ascorbic acid. 


—_—— 


The production of fermentation 
acids is not confined to the United 
States. Several citric acid plants oper- 
ate in Europe, along with other 
plants producing other acids such as 
acetic, lactic, etc. In Japan, where 
much interesting work in industrial 
microbiology is going on, other 
plants are probably in operation. 


Group 1: Fermentation Acids 
Now Produced 


Ranging from the simple to the 
more complex molecule, we can re- 
view those acids currently supplied 
by the fermentation industry. 

Acetic acid is one of the first and 
still significant products of fermen- 
tation. It is confined to condiment 
use in the form of vinegar. More 
than 100 million gallons of vinegar 
containing more than 20 million 
pounds of acetic acid are produced 
annually for the food industry. Ace- 
tic acid is an oxidation product of 
ethanol, a reaction accomplished by 
specific bacteria of the genus Aceto- 
bacter. The simplicity of the oxida- 
tion probably accounts for the fact 
that chemical synthesis provides the 
bulk of the acid used by the chem- 
ical industry, either as glacial acetic 
acid or in the form of esters. 

By law, vinegar contains 5% ace- 
tic acid of fermentation origin. Its 
immediate precursor or substrate, 
ethanol, likewise must be a fermen- 
tation product. Fruits such as apples 
and grapes frequently furnish the 
carbohydrate for the alcohol fermen- 
tation, since some desirable flavor 
factors are imparted to the final 
Vinegar product. 

Lactic acid is produced at an an- 


nual rate approximating 5 million 
pounds, exclusively by fermentation 
methods. Some is derived from milk 
by-products (whey), but the bulk 
comes from cereal carbohydrates for 
a technological reason. Lactic acid is 
not easily purified from crude fer- 
mentation broths, and thus the high- 
er grades of the acid are produced 
from more refined carbohydrate 
sources. Such sources are convenient- 
ly provided by the corn wet-milling 
industry in the form of various 
grades of starch hydrolysis products. 
The fermentation is quite efficient, 
but the lactobacilli are devoid of the 
enzyme complex, amylase; hence the 
requirement that the carbohydrate 
be supplied in the form of a simple 
sugar. 

By the choice of the producing or- 
ganism, lactic acid could be produced 
in its three stereoisomeric forms, 
namely d-, |-, and dl lactic acid. 
No commercial requirement for 
stereospecific forms has developed, so 
the acid of commerce is the racemic 
mixture, even though the normal pro- 
duction organism synthesizes the d- 
form. Racemization occurs during 
the recovery procedures. 

Citric acid, a product of certain 
strains of Aspergillus niger, is prob- 
ably the predominant acid produced 
by the fermentation industry, in sev- 
eral European countries as well as 
the United States. Domestic annual 
production has been estimated in the 
order of 50 million pounds. 

Citric acid has found wide usage 
by the food, pharmaceutical, and 
(more recently) chemical industries. 
Prior to the mid-1920’s, it was ex- 
clusively obtained from citrus fruit, 
largely from the Mediterranean area. 
Supplies and costs were largely in- 
fluenced by agronomic factors. With 
the establishment of the fermenta- 
tion process, supplies and prices have 
become stabilized. At present, chem- 
ical synthesis does not seem immi- 
nent, and the fermentation process 
seems capable of furnishing all fore- 
seeable demands. 

Oxalic acid is also produced by 
some strains of Aspergillus niger, ex- 
clusively or in conjunction with citric 
acid. The present economy does not 
permit oxalic acid as a sole fermen- 
tation product, but a_ substantial 
amount is obtained as a coproduct of 
the citric acid fermentation. Strictly 
chemical sources also are available, 
and perhaps these provide the ma- 
jority of the acid. Combined sources 
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supplied 19.7 million pounds in 1957. 

Gluconic acid is exclusively a fer- 
mentation product. Several bacteria 
and fungi are capable of oxidizing 
the terminal aldehyde group of glu- 
cose to the corresponding acid. 

One of the first nonfood acids, glu- 
conic acid has undergone a slow but 
steady growth. In pharmaceuticals it 
has enjoyed considerable use as a 
carrier of nutritional calcium be- 
cause of the comparatively high sol- 
ubility of its calcium salt. More re- 
cently, this ability to sequester cal- 
cium and other metals has found ad- 
ditional application in alkaline bot- 
tle-washing preparations, in which 
the sodium salt is frequently used in 
conjunction with the usual sodium 
hydroxide. 

Ascorbic acid comes into this com- 
pilation indirectly; it is not a fer- 
mentation product, but is synthesized 
chemically from an intermediate pro- 
duced microbiologically. Thus one 
may judge the production volume of 
the intermediate from the 3.4 million 
pounds of ascorbic acid manufac- 
tured in 1957. 

Ascorbic acid production is based 
on the process first proposed by 
Reichstein. Glucose is usually catalyt- 
ically hydrogenated to the polyhy- 
dric alcohol, sorbitol. Certain bac- 
teria of the genus Acetobacter effi- 
ciently oxidized this alcohol to sor- 
bose. This fermentation is called by 
some a “ketogenic fermentation.” By 
strictly chemical methods, sorbose is 
converted to diacetone sorbose, oxi- 
dized to 2-keto-L-gulonic acid. After 
removal of the acetone groups, the 
latter acid is isomerized to the ene- 
diol and lactonized to ascorbic acid. 

Besides its strictly nutritional 
properties, ascorbic acid enjoys con- 
siderable use as an antioxidant. 

Isoascorbic acid, also known as 
d-araboascorbic acid, is also used as 
a nonnutritive antioxidant. This com- 
pound also results from a combined 
biochemical-chemical method. Glu- 
cose is fermented efficiently to 2-keto- 
gluconic acid, which is then convert- 
ed to isoascorbic acid by a method 
much like the one mentioned above 
for producing ascorbic from sorbose. 


Fumaric acid is a product of sev- 
eral strains of the genera Rhizopus 
and Aspergillus. The fermentation 
has faced stiff competition from 
strictly chemical competitors. This 
was particularly true when fumaric 
acid was used chiefly for conversion 
to maleic acid and its anhydride for 
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use in resins. The latter is readily 
produced by vapor-phase catalytic 
oxidation of benzene. 


This situation recently has become 
even more confused, but fumaric 
acid may be aqquiring a new stature in 
its own right. Wiihin recent months, 
several chemical houses have an- 
nounced plans for sharp increases in 
fumaric acid production facilities. 
One estimate suggested that 9 mil- 
lion pounds of production capacity 
was under construction. Will fumaric 
acid be produced from maleic acid? 


Itaconic and kojic acids have long 
been familiar to mycologists. Both 
were thought to be useful in various 
phases of chemical technology, but 
little interest was shown by the in- 
dustry in the absence of dependable 
supplies. Also, production was hin- 
dered by the lack of markets. Some 
5 years ago, supplies were guaran- 
teed and both acids are gradually ac- 
quiring the expected industrial inter- 
est. Production figures, however, are 
not available. 


Amino Acids 


Amino acids are among the new 
products resulting from microbio- 
logical processes. Should amino acids 
become accepted for fortification of 
foods and feeds, it is possible that the 
fermentation industry will contribute 
generously. One essential amino acid 
is now in commercial production and 
others are possible, according to re- 
cent published research. 


L-lysine is now commercially pro- 
duced by a novel dual fermentation 
process. In the first fermentation, a 
mutant strain of the bacterium Es- 
cherichia coli is employed to convert 
the carbohydrate substrate to dia- 
minopimelic acid (DAP), which is 
normally intermediate in the synthe- 
sis of lysine by the normal or non- 
mutated E. coli. Thus the mutant is 
incapable of synthesizing lysine, and 
small quantities must be supplied to 
satisfy growth requirements. When 
the DAP yields have reached maxi- 
mum, a second organism, rich in 
DAP decarboxylase, is used to ac- 
complish the second step. DAP is 
thought to occur as meso-DAP; thus 
the decarboxylase is specific for the 
D-configuration, leaving L-lysine as 
the final product. This over-all proc- 
ess has been sufficiently successful so 
that highly refined grades of L-lysine 
are now supplied for food and 
pharmaceutical uses; a less refined 
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grade has recently been offered the 
feed industry. 

L-glutamic acid, though not rec- 
ognized as an essential amino acid, 
has long been produced, in the form 
of its monosodium salt, for its flavor- 
enhancing properties in foods. Wheat 
gluten and Steffen’s wastes from 
beet-sugar processing have supplied 
the bulk of the market, though lesser 
quantities have also been derived 
from other plant proteins. 

About 2 years ago a team of Jap- 
anese microbiologists discovered a 
strain of Micrococcus which pro- 
duced substantial quantities of L- 
glutamic acid when cultured on a 
rather simple medium of carbohy- 
drate and mineral salts. Subsequent 
improvements have resulted in more 
attractive yields; some were reported 
as high as 35 g. L-glutamic acid per 
liter. This process is probably being 
developed for commercial use in 
Japan, and has been of interest to 
American industrialists as well. 

Mutation of this Micrococcus has 
resulted in strains, respectively ca- 
pable of the biosynthesis of L-orni- 
thine and L-lysine. Thus, it is pos- 
sible that two fundamentally different 
fermentation processes for L-lysine 
may compete. Other reports have in- 
dicated that perhaps L-tryptophan 
can be produced by fermentation 
methods. At present, the one reported 
process reduces the cost to about half 
those for L-tryptophan from strictly 
chemical synthesis, but does not 
reduce it enough to attract a mass 
market. 

One of the unique features of fer- 
mentative production of amino acids 
is the direct production of the “nat- 
ural” isomer. Chemical synthesis re- 
sults in racemic mixtures which re- 
quire expensive and tedious resolu- 
tions. 

All is not simple, however, for one 
researcher has encountered a large 
group of bacteria which were richly 
endowed with the ability to racemize 
l-lysine to d-lysine, a substance which 
commands little current interest. 


Group Il: Fermentation Acids 
Which Could be Produced 


In the course of the process-devel- 
opment work which established the 
several commercial fermentations, a 
substantial amount of collateral tech- 
nology was acquired. Processes re- 
sulting in other acids were developed, 
largely by selection of the proper 
microorganism. 











The gluconic acid fermentation ha 
additional counterparts, for it is essep. 
tially a biochemical oxidation of , 
terminal aldehyde to the correspond. 
ing acid. Several other sugars cay 
undergo the same reaction, for e.& 
ample galactose and ribose. Eve) 
disaccharides such as maltose and 
lactose are readily converted to the 
corresponding bionic acid. Lacto. 
bionic acid has been produced jn 
limited quantities, but did not at 
tract much attention. 


Some microorganisms which jini. 
tially produce gluconic acid from glu. 
cose also accomplish on further oxi- 
dation either 2-keto-gluconic acid or 
5-keto-gluconic, acid. The latter can 
be hydrogenated to tartaric acid, but 
adequate quantities are derived from 
the wine industry as argols. Even 
2.5-diketo-gluconic acid has been la. 
boriously isolated from some fermen: 
tations. 


Group Ill: Fermentation Acids 
of the Future 


In a perusal of biochemical litera- 
ture, a large number of complex 
organic acids are encountered, usual- 
ly in very small concentrations. How- 
ever, two have been reported in sufl- 
cient concentrations to suggest that 
they could be developed to commer: 
cial products if the demand developed. 

2-Keto-glutaric acid is a key 
member of the Krebs cycle and bio- 
chemically is an immediate precursor 
to glutamic acid. Some microorgan- 
isms are capable of producing sub- 
stantial amounts of the acid, sufficient 
to warrant industrial interest. 


A second rather intriguing acid 
has recently been reported from Ja- 
pan, d-allo-isocitric acid. Isocitric 
acid may exist in one of four stereo 
configurations, and _ d-allo-isocitric 
acid represents one of the “unnatu- 
ral” forms, yet it is produced in 
rather substantial quantities by cer- 
tain fungi. While it is apparently not 
metabolized by animals, it does not 
function as a metabolic inhibitor. Its 
configuration is such that, unlike 
citric acid, it readily forms a lactone, 
in which form it can be crystallized 
from water. Future research will 
dictate whether it has any useful 
properties. 
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PROGRESS AND 
AIMS OF 
RESEARCH AT 


The Solt Wheat 


Quality Laboratory 


* 


C. E. Bode, Chemist, Soft Wheat Quality Laboratory, Wooster, Ohio 


tory, located on the campus of the 

Ohio Agricultural Experiment Sta- 
tion at Wooster, Ohio, is one of four 
quality units administered by the 
Crops Research Division of the Agri- 
cultural Research Service, U. S. 
Department of Agriculture, in cooper- 
ation with the various states. These 
laboratories are directly concerned 
with the wheat production research 
phase of the Agricultural Research 
Service, in contrast to the four re- 
gional Utilization Research Divisions, 
whose activities are directed toward 
further utilization of surplus farm 
commodities. Each of the wheat 
quality laboratories is responsible 
principally for evaluation of the mill- 
ing and baking qualities of a particu- 
lar class or related classes of wheats 
grown in specific areas of the United 
States. They cooperate with breeders 
in the individual states, both directly 
and through the USDA’s regional 
wheat improvement leaders. The Soft 
Wheat Quality Laboratory serves the 
more humid Eastern region of the 
United States, bounded on the north 
by Wisconsin, Michigan, and New 
York and on the south by Florida, 
Alabama, Mississippi, and eastern 
Texas. Wheats grown in this area are 
of softer kernel texture, and produce 
flours of lower protein content, than 
the hard wheats of the central states. 
Soft wheat flours are used mainly for 
pastry purposes, such as_ biscuits, 
cakes, cones, cookies, crackers, pie 
crusts, pretzels, and other specialty 
items. 

The laboratory, established in 1936 
by an Act of Congress, is set up on 
a cooperative basis between the Crops 
Research Division, ARS, USDA, and 
the Ohio Agricultural Experiment 


[: SOFT WHEAT Quality Labora- 


* Cooperative investigations, Crops Research Di- 
vision, Agricultural Research Service, U. S. De- 
partment of Agriculture, and Ohio Agricultural Ex- 
periment Station, Wooster, Ohio. 


Station. Although its primary func- 
tion is the quality evaluation of new 
soft wheat selections developed by 
breeders in the Eastern region, the 
laboratory also serves several other 
purposes. Among these are the im- 
provement of existing soft wheat 
quality tests, development of new 
testing methods, and fundamental re- 
search into the factors responsible for 
quality differences among soft wheat 
varieties. 

At present, no single test applica- 
ble to a soft wheat variety or selection 
will give an over-all appraisal of its 
milling or baking quality. To provide 
adequate characterization, numerous 
tests must be applied to the newer 
selections from any one location. This 
may best be accomplished by includ- 
ing with the newer material a stand- 
ard variety or varieties of known 
commercial acceptance and grown 
under identical conditions. The re- 
sults obtained for a selection in a 
particular test are then compared 
with the value obtained for the stand- 
ard in that test. When comparisons 
have been made for all the various 
tests employed, it is possible to obtain 
an over-all evaluation of the newer 
selections in terms of the standard. 


Types of Samples 


Soft wheat samples received for 
evaluation may be divided mainly on 
the basis of size. Those submitted in 
smallest quantity are F,- or F9-genera- 
tion material previously screened for 
agronomic properties, received in 
approximately 1l-pound lots for pre- 
liminary quality testing. A sufficient 
sample is usually available for single 
determinations to be made on 
straight-grade flours obtained from 
the micro-Buhler milling of 300-g. 
samples, and the remainder of the 
wheat is used for such tests as pearl- 
ing and particle size indexes. 
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Regional drill-plot samples consist 
of later-generation strains that have 
been further increased after having 
been found of satisfactory quality 
over several crop years in the prelimi- 
nary screening stage. These are re- 
ceived as 8- to 15-pound lots, together 
with suitable standards for compari- 
son. More complete testing, in dupli- 
cate, is made on such material for 
two or more crop years, if the sam- 
ples appear to possess satisfactory 
quality in comparison with the com- 
panion standards. 

Another source of samples is the 
varietal composites of the various 
entries in the Uniform Eastern and 
Uniform Southern Soft Winter Wheat 
Regional Nurseries. These composites 
are prepared at the Wooster labora- 
tory from the small individual 
samples received from field trials at 
a number of locations in the North- 
eastern and Southeastern areas, re- 
spectively. Included in each of the 
nurseries in any crop year are the 
current promising selections as well 
as several standard varieties. Each 
varietal composite sample is handled 
at the laboratory in the same manner 
as drill-plot samples. In addition, a 
50% extraction flour is milled from 
the Eastern Nursery material on the 
Allis-Chalmers experimental mill’ for 
baking into white layer cakes after 
appropriate treatment with chlorine 
gas to reduce its pH to 4.64.8, as 
recommended by the Industrial Ad- 
visory Committee of the laboratory. 


Quality Testing Methods 


The various soft wheat quality 
tests in use are outlined under several 
headings. 

Physical Tests 


Pearling Index is the loss in weight, 


1 Mention of specific equipment does not con- 
U 


stitute endorsement by the U. S. Government. 
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expressed in percentage, of a 20-g. 
wheat sample subjected to the action 
of a rotating carborundum wheel and 
metal screen for 60 seconds on a 
Strong-Scott barley pearler. The test 
is a measure of kernel hardness and 
also furnishes ‘an indication of the 
temper level to be used in the experi- 
mental milling. 

Particle Size Index is the percent- 
age of fine flour recovered from wheat 
meals ground at a uniform burr set- 
ting, after Ro-Tapping through a nest 
of sieves. The results furnish an indi- 
cation of the granulating properties 
of the wheat sample. 


Milling 

Micro-Buhler. Three hundred-gram 
advanced nursery samples, appropri- 
ately tempered, are milled to straight- 
grade flours by use of the break and 
reduction rolls of the MCK Buhler 
mill. In this operation neither the 
elevators nor the sifters are used. The 
stock from the rolls is caught in 
sheet-metal trays placed directly be- 
neath each roll section. Each stock is 
then sifted on a 14 by 14-in. Allis- 
Chalmers experimental sifter before 
further treatment. The flour yields 
are calculated on a dry-weight basis 
from the flour actually recovered. 

Allis-Chalmers experimental equip- 
ment, consisting of three stands of 
break rolls and one reduction roll, 
plus two sifters, is used in the milling 
of 2000-g. tempered wheat samples. 
The method employed is a four-break, 
six-reduction system to produce a 
straight-grade flour. Flour yields are 
calculated on a dry-weight basis from 
the flour actually recovered. Also, 
break flour yield, expressed as per- 
cent of the wheat milled, serves as an 
“index” of millability of the indi- 
vidual wheat samples. 

Cake flour millings are made on 
the Allis-Chalmers unit to a 50% 
extraction (wheat basis). 


Physicochemical Tests 


Viscosity. The apparent viscosity 
of an acidulated flour-water suspen- 
sion is determined by the AACC 
method (2), omitting the digestion 
period and modified by use of 
machine shaking and the single addi- 
tion of 6 ml. of N lactic acid. Because 
of the effect of flour ash and protein 
on the results, adjustment of “as-is” 
viscosity values to a uniform basis 
of 0.42% ash and 9% protein is 
necessary in comparing varieties. 
Higher adjusted viscosity results are 
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associated with stronger gluten char- 
acteristics. 

Mixogram Area. Mixograms are 
prepared on a National-Swanson- 
Working mixograph using 35 g. of 
flour (14% m.b.), a constant 54% 
absorption, a spring tension of 8, 
and a head speed of 88 r.p.m. The 
area under the curve is measured by 
the method of Yamazaki (12) for a 
mixing time of 7 minutes. For com- 
parison, the “as-is” areas are adjusted 
to a 9% protein basis. Greater 
adjusted mixogram areas are asso- 
ciated with a stronger gluten. 

Alkaline Water Retention Capacity. 
The test developed by Yamazaki 
(14) is a measure of the weight of 
0.1N sodium bicarbonate solution 
held by a flour following centrifuga- 
tion. The gain in weight is expressed 
in percent, with higher results indi- 
cating smaller cookie diameter. 


Baking Tests 


Cookies. The micro test (6) in use 
here produces two cookies from a 
dough consisting of 40 g. of sifted, 
straight-grade, unbleached flour 
blended into a creamed mass consist- 
ing of sugar, shortening, salt, non- 
fat dry milk, and water. The aver- 
age diameter of two cookies is re- 
ported as the cookie diameter. The 
top grain, based on visual compari- 
son with standard samples, is desig- 
nated by a letter score. Sugar cookies 
of large diameter and satisfactory top 
grain are desired. These are usually 
produced from the weakest soft wheat 
varieties. 

Lean-Formula White Cake Test. 
The method has been designated 
“lean-formula” (9) to indicate the 
omission of such toughening ingredi- 
ents as egg albumen and milk solids. 
On a laboratory scale, 150 g. of 50% 
extraction flour, bleached to pH 
4.7-4.8, is mixed with sugar solution, 
emulsified shortening, baking powder, 






Table |. Correlation Coefficients for Tests Using Varietal Mean Data 
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Acid viscosity oe X 


Alkaline viscosity 
Mixogram area 
AWRC 

Bread absorption 
Bread loaf volume 
Cookie diameter 


® From 13th annual report, Soft Wheat Quality Laboratory, 1950. 
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and water, with 240 g. of batte 
scaled in 6-in. layer pans to produce 
two cakes. 

Bread-Baking. An experimental 
bread-baking test, using the rich, 
bromated formula of Finney and Bar. 
more (5), is conducted on samples 
of the Uniform Southern Soft Winte; 
Wheat Nursery and certain special 
samples as a measure of gluten qual. 
ity for bread-making. Measured loaf 
volumes are adjusted to a uniform 
9% protein level by application of 
a conversion factor. Crumb grain and 
color are designated by a letter score, 

The quality evaluation of newer 
wheat strains is made by comparing 
the test data with those of the com. 
panion standard varieties submitted 
from any one location. These data, 
together with copies of the mixo. 
grams, are distributed in multilithed 
reports to cooperators and interested 
individuals upon completion of the 
tests for any one crop year. Quality 
data on the newer material, in com- 
parison with commercially acceptable 
varieties, covering a period of at 
least three or four crop years and 
from several locations within the 
area, are considered necessary to 
characterize a strain adequately. The 
recommendation of the laboratory 
regarding quality characteristics, as 
well as the opinion of the area wheat 
coordinator, is given careful con- 
sideration by the breeder concerned 
before plans are made for the in- 
crease of a promising new strain as a 
step toward its commercial release. 

Table I presents correlation co- 
efficients for the various tests com- 
puted from varietal mean data (3). 
The physicochemical and baking tests 
may be classified according to the 
pH of the media in which they are 
conducted. The acid viscosity and 
bread tests are conducted in media 
that are more acid than the flour 
itself, the mixogram area and bread 
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AWRC is an index of the cookie- 
baking potentialities of flours, regard- 
less of seasonal or individual sample 
variations. An advantage of this test 


absorption at about the pH of flour, 
and the alkaline viscosity, alkaline 
water retention capacity, and cookie 


rental tests in definitely alkaline pH ranges. 


rich, The following relationships are ob- over other physicochemical methods, 
ar. served: (a) alkaline viscosity, alka- in intervarietal comparisons, is that 
imples line water retention capacity, and the AWRC results may be compared 
Vinter cookie diameter are correlated to directly with cookie diameters with- 


special very high degrees; (b) the alkaline out adjustment for flour protein or 

qual. tests are correlated very highly with ash content. 
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flour, such as mixogram area and 
bread absorption; (c) the acid tests, 
acid viscosity, and bread loaf volume, 
while showing significant relation- 
ships, are not highly correlated with 
any of the neutral or alkaline tests or 
with each other; and (d) the physical 
tests of pearling and particle size 
appear to be associated more with 
cookie quality than with bread. 


Development of New Tests 


A second phase of the laboratory 
activities involves the improvement 
of existing soft wheat testing methods 
and the development of new ones. In 
1946 Finney and Yamazaki (7) de- 
scribed a micromilling procedure, 
applicable to 100-g. wheat samples, 
involving several preliminary breaks 
through the rolls of a Tag-Heppen- 


cereal chemists is a laboratory layer- 
cake method that requires relatively 
small amounts of bleached flour, pro- 
vides ease in incorporating ingredi- 
ents, and yields baking data in agree- 
ment with those of various commer- 
cial formulas. The cake formula de- 
veloped by Kissell (9) of the Wooster 
laboratory offers considerable prom- 
ise, especially for determining the 
cake-baking potential of new soft 
wheat varieties. This involves a 
stripped-down formula, from which 
both milk and eggs have been elimi- 
nated, and a modified single-stage 
mixing method. The absence of the 
two toughening agents permits the 
flour under test to serve as the main 
structure-forming ingredient. Use is 
made of liquid sugar which repre- 
sents a 130% sugar ratio (dry weight 

































Preparation of ingredients for the cookie 
baking test. 


liquid tolerance differences among 
flours received favorable comment 
from several of the commercial com- 
panies. 


— stall moisture meter with an addi- basis in terms of the flour weight). 
heal tional break and two reductions on a The formula is very sensitive to Cilia Mea 
ool Hobart grinder. The ash content of liquid level; too little liquid yields 
ail soft red winter and white wheat flours a fallen cake, while an excess leads Full-time fundamental research 
ig varied from 0.43 to 0.53%, and their to peaked layers. Optimum liquid on the factors responsible for varie- 
il protein contents were comparable levels result in layer cakes of well- tal differences in cookie quality as 
oul with Buhler and Allis straight-grade rounded contour, with maximum vol- determined by cookie spread has 
oa flours. Flour yields averaged about ume and excellent internal structure. been under way for a number of 
oil 65 g. from somewhat over 100 g. of Tests with this formula over four years and has made use of the tech- 
(3), tempered grain. crop years have exhibited optimum niques of flour fractionation and sub- 
eal Finney and Yamazaki (8) also de- absorption levels of 103 to 121%, sequent reconstitution. Yamazaki 
a veloped an alkaline viscosity test for dependent upon the flour used. Col- (13) developed a procedure for sep- 
a soft wheat flours in which a sodium laborative testing of experimentally arating soft wheat flours into three 
oil bicarbonate solution was substituted milled and bleached patent cake flours components: gluten, starch, and wa- 
dia for the lactic acid of the conventional representing five varieties and a com- ter-solubles. In subsequent work the 
method. Thus, the test was carried mercial cake flour was conducted starch fraction was further separated 
our s . ‘ ; ; ; ; : fr 
a out in a slightly alkaline medium with several commercial laboratories. into prime starch and tailings. Alka- 
similar to that of several baking tests | For this work each collaborator used _line water retention results on the 
_ for soft wheat flours such as sugar- _ his own cake methods, as well as the __ tailings fractions appeared to give 
snap cookies and soda crackers. Cor- lean formula. Results indicated that good indication of varietal hydration 
relation data indicated that the alka- there was fairly good agreement in properties; those from varieties bak- 
5 line test gave a more accurate evalua- the ranking of the flours by both the __ ing poorer cookies had the higher re- 
3 tion of varieties than did the acid vis- lean formula and the regular testing _ tention values. 
5 cosity test. In addition, the spread in methods. The lean formula was fur- When reconstituted flours were 
- results between varieties by the alka- __ ther tested at the Wooster laboratory § made from fractions using quantities 
4 line test was nearly twice that by the — on several grades of bleached cake of tailings fractions varying from 
4a acid procedure. flours submitted by four commercial none to twice the quantity normally 
a Also in 1953 Yamazaki (14) de- companies. Comments on the baking _ present, there was a great effect on 
6 veloped the alkaline water retention results from this laboratory indicated cookie spread, the larger amount of 
” capacity (AWRC) test. Very highly that the lean formula had successful- _ added tailings yielding cookies with 


significant correlation coefficients, 
both for a single crop year and for 
six seasons combined, indicated that 


ly differentiated the samples. The abil- 
ity of the method to ascertain opti- 
mum liquid levels and to establish 
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the smallest diameters. Progress in 
mechanical purification of the tailings 
fraction was followed by means of 
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the AWRC test. A product, which 
held up to 16 times its own weight of 
water against centrifugation, was fi- 
nally obtained. When as little as 5% 
of this material was added to soft 
wheat flour, the resultant cookies had 
practically no spread beyond that of 
the cookie cutter used. Yamazaki 
(15) also showed that lyophilized 
agar and beta amylase-treated starch 
caused similar decreases in cookie 


spread. 


In further studies on the effect of 
flour granularity on cookie quality 
Yamazaki (16) sifted straight-grade 
flours from several hard and soft 
wheat varieties over a 325-mesh sieve. 
The flours were separated not only 
by particle size but also by chemical 
composition and cookie baking po- 
tentialities. For the harder varieties, 
the protein contents of the two frac- 
tions did not differ greatly, but the 
ash contents of the fine flours were 
higher than those of the coarse flours. 
The cookie qualities of the two frac- 
tions were equally poor. On the other 
hand, the fine flours of the soft wheat 
varieties were lower in protein and 
ash contents and baked larger cookies 
than their coarser counterparts. Also, 
when coarse and fine fractions were 
blended, the resulting flours baked 
larger cookies than were expected 
from a calculation of the weighted 
mean diameters of the fractions. This 
increase in spread, termed the “in- 
teraction effect,” had its maximum 
value in blends having approximately 
equal quantities of coarse and fine 
fractions. 


Yamazaki’s (17) further work on 
the effect of flour granularity on 
cookie quality showed that changes 
brought about by variable tempering 
of a wheat sample did not significant- 
ly affect the cookie-baking potential- 
ities of the straight-grade flours 
milled. Flours from higher-temper 
millings of a soft wheat contained 
fine sieve fractions of lower ash and 
protein content which produced cook- 
ies larger in diameter than did the 
coarse fractions. The protein and ash 
contents of the coarse fractions of a 
hard wheat milled with increasing 
temper levels were not changed ap- 
preciably, but the cookie spread de- 
creased somewhat with increasing 
temper. The corresponding fine frac- 
tions decreased in protein and ash 
contents and increased in cookie 
spread. Variations in the cookie di- 
ameters for various mill streams con- 
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Technique used in determining internal tem- 
perature of baking cookies. 


firm earlier work and indicate that 
the cookie spread may be modified 
by altering the mill streams included 
in the finished flour from any sample 
of wheat. Excessive reduction of 
flours caused a reduction in cookie 
spread, apparently through damage 
to the flour. 


More recent work by Yamazaki 
(18) has dealt with the application 
of heat to the physicochemical testing 
of soft wheat flours. The heating 
mixograph, heated alkaline water re- 
tention capacity, and _ viscograph 
studies indicate that straight-grade, 
experimentally milled flours of varie- 
ties that produce cookies of small 
diameter showed viscosity increases 
earlier and at lower temperatures in 
the heating process. These were not 
due to varietal differences in rates of 
heat penetration or to losses in vola- 
tile ingredients. 





Cake Research 


In 1954 the North Central State 
Soft Wheat Technical Committee ree. 
ommended to the directors of the ey. 
periment stations in the area that ad. 
ditional basic research work be yp. 
dertaken on soft wheat quality to 
determine the factors responsible for 
differences between flours. As a re. 
sult, the NC-30 project was activated 
at the Soft Wheat Quality Laboratory 
at the start of fiscal year 1956 (July 
1955). Shortly thereafter D. H. Don. 
elson was hired to initiate full-time 
research work on cake flour quality, 
an activity parallel to that of the US, 
Department of Agriculture cookie re. 
search work. 

Some of the first research was to 
establish a method of flour fraction. 
ation as well as a cake formula for 
use in subsequent experiments. After 
numerous trials the large-scale batter 
process of Adams (1) was reduced to 
laboratory proportions and adopted 
as a standard procedure. The method 
involves collection of the gluten frac. 
tion on a vibrating silk screen after 
formation of a flour and water batter. 
The starch filtrate, passing through 
the screen, is centrifuged and the wa- 
ter-solubles, starch tailings, and prime 
starch are separated by this means. 
After separation, it has been standard 
practice for all fractions to be dried 
by lyophilization for later use. In the 
course of work with reconstituted 
flour blends it was found best to re- 
hydrate the combined fractions to the 
approximate moisture content of the 
original flour. Also, it was found 
necessary to mix the blended material 
with a part of the total water, re- 
quired in the finished cake, in a 
bread mixer until optimum gluten 





Lyophilizing equipment used in flour fractionation studies. 
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development is reached, prior to the 
addition of the other cake-making 
ingredients. Subsequent mixing was 
done in a cake mixer equipped with 
a cake paddle. Similar techniques 
had been advocated by Yamazaki 
(13) and Sollars (10). 

Material for a bleaching study was 
obtained by separation of an un- 
bleached commercially milled cake 
flour into the usual four fractions. 
The fractions, except the water-solu- 
bles, were then rehydrated and each 
bleached individually with chlorine 
gas to pH 4.6-4.8. A series of flours 
was then produced to include the 
following interchange: all unbleached, 
all bleached, and those in which only 
one fraction had been treated with 
chlorine. Cakes were baked from each 
of these combinations, using the lean 
formula. Chlorination of the prime 
starch fraction seemed to account for 
most of the improvement in cake 
quality, as denoted by increased layer 
volume and improved internal grain 
—see the first of the two accompany- 
ing photos. The cake baked from the 
reconstituted flour in which only the 
prime starch fraction was bleached 
was of about equal volume and in- 
ternal score to the one in which all 
the fractions had been bleached. This 
work agrees in part with that of Sol- 
lars (11), who concluded that chlo- 
rine bleaching affects the gluten and 
prime starch fractions of cake and 
cookie flours, and causes changes in 
baking quality. 

Donelson and Wilson (4) next 
undertook studies to determine the 
effect of the relative quantity of the 
four flour fractions — gluten, starch 
tailings, prime starch, and water-solu- 
bles—on cake quality. For this a 
multiple-response surface _ statistical 
design was set up. An unbleached, 
commercially milled 48% extraction 
soft wheat flour was fractionated by 
the batter process. Flour blends using 
various proportions of the four frac- 
tions were prepared, rehydrated, and 
bleached. Cakes were baked from 22 
combinations of fractions by means 
of the lean formula with mixing mod- 
ified to include the necessary prelimi- 
nary dough mixing to optimum glu- 
ten development. A prediction equa- 
tion was derived relating cake vol- 
ume to the relative proportions of the 
flour fractions. The degree of re- 
sponse of ratios of fractions varied 
significantly at different values of the 
ratios and was significantly condi- 
tioned by the levels of the other ra- 
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Cakes baked with reconstituted flour — bleached fraction series. 


tios. It was inferred that the change 
in the degree of response to the water- 
solubles was a concentration effect 
and essentially linear. The large vari- 
able response of gluten was modified 
by the concentration of water-solu- 
bles and tailings and also by its own 
concentration. The variation of the 
response of starch tailings, affected 
by change in concentration and the 
interaction with water-solubles or 
gluten, was the largest in magnitude. 
The effect of prime starch probably 
was not sensitive to concentration 
effects. It was implied that the rela- 
tive proportion of flour fractions con- 
ditions the contribution to cake struc- 
ture of each component significantly 
and has a significant effect upon the 
quality of the layer cake produced. 

Further work by Donelson and 
Wilson? deals with the effect of the 
relative quality of flour fractions 
upon cake quality. In this work, a 
good-quality, unbleached, commer- 
cially milled soft wheat cake flour 
and a poor-quality cake flour experi- 
mentally milled, to 50% extraction, 


2 Manuscript in preparation. 








from Pawnee hard red winter wheat 
were fractionated. The four fractions 
of each flour were combined to form 
reconstituted flours comprising com- 
plete interchanges of the components 
at the composition levels of the 
good (commercial) and poor flours. 
After rehydration and _ bleaching, 
white layer cakes were baked accord- 
ing to the lean formula, with modi- 
fied mixing procedure. Statistical 
analysis of the cake data and com- 
parison of cake structures showed 
that the effect of the water-solubles, 
gluten, and tailings fractions was sig- 
nificantly higher in the commercial 
flour than in the Pawnee flour. The 
Pawnee prime starch fraction was sig- 


‘nificantly superior to that of the 


commercial soft wheat flour. Some of 
the results may be seen in the cakes 
illustrated in the second photo. In- 
teractions of gluten X composition 
and water-solubles X tailings-compo- 
sition were highly significant. The 
gluten fraction had the greatest effect 
on cake volume and structure. It was 
implied that three groups of factors, 


(Please turn to page 280) 


Effect on cake volume and structure of single fraction interchange in reconstituted flours. 
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of the world can be attributed chiefly to the unique 
properties of the proteins of wheat as compared to 
those of other cereal grains. For this reason the wheat 
proteins have long been of great interest to cereal chem- 
ists and others associated with the cereal industries. 
Although numerous earlier studies have been reported 
in the literature, the earliest comprehensive basic inves- 
tigation of the proteins of wheat was the classic work of 
Osborne (20). His classification of wheat flour proteins 
on the basis of solubility characteristics has been the 
basis for much of the subsequent research in this area. 
His conclusions were that wheat proteins comprise five 
fractions: 1) a water-soluble, heat-coagulable albumin; 
2) a globulin, soluble in dilute salt solution; 3) an ill-de- 
fined proteose; 4) gliadin, a prolamine soluble in 70% 
ethanol; and 5) glutenin, a glutelin soluble in dilute acid 
and base. The latter two make up the water-insoluble 
gluten which is considered to be the protein complex 
responsible for the unique properties of wheat flour. 
Since Osborne’s work, many attempts have been made 
to further elucidate the chemical and physical properties 
of wheat proteins, particularly the gluten fraction. Per- 
haps the prime consideration underlying most of this 
work has been the fact that wheat proteins not only 
differ from other cereal proteins but also differ widely 
among wheat varieties, especially in their physical (me- 
chanical) properties. The fundamental chemical and/or 
physical basis for these differences has been — and con- 
tinues to be —a largely unsolved problem. 


Ts DISTINCTIVE PLACE of wheat flour in the economics 


The Soluble Proteins of Wheat and Flour 


Because of the readily apparent importance of the glu- 
ten proteins and their role in baking, investigation of the 
soluble proteins has been largely neglected until recent 
years. As has been true for many proteins, the globulins 
and albumins described by Osborne have been shown to 
be multicomponent systems. Using simple distilled water 
extracts of flour, Laws and France (12) demonstrated 
the presence of three protein components in the water- 
solubles by moving-boundary electrophoresis, but these 
components were not further characterized as albumins 
or globulins. Danielsson (5), using the ultracentrifuge to 
study seed globulins, described two globulins in wheat 
and flour and reported molecular weights of 210,000 and 
29.000 for the alpha and gamma components respectively. 
More recently, in a series of papers, Pence and his co- 
workers have reported extensive studies of the soluble 
proteins of wheat flour and their relation to baking per- 
formance. 





' Presented at the spring meeting of the Lone Star Section, AACC, Oklahoma 
State University, Stillwater, March 1959. 





Technical Section 


WHAT DO WE KNOW ABOUT WHEAT PROTEINS?’ 
DONALD C. ABBOTT, Oklahoma State University, Stillwater, Oklahoma 












Pence, Elder, and Mecham (23) first studied the effec 
of the soluble fractions from five different flours on th 
baking behavior of these flours, and found that the soly 
ble components were required for maximum baking per 
formance of all glutens except that of a durum whea 
flour. The proteins present in the solubles of flour wer 
later studied by Pence and Elder (22), who prepared 
purified albumins and globulins from the solubles an( 
examined these by a variety of techniques including u} 
tracentrifugation, electrophoresis on paper, osmotic pres 
sure measurement, and chemical analysis. These worker 
reported that the albumin fraction consisted of at leas 
six components similar in molecular size but electro 
phoretically different. In dilute salt solution the apparent 
molecular weight of the albumins was about 28,000, but 
in urea or sodium salicylate it decreased to 17,000. Chem. 
ically the albumins were characterized by a tryptophan 
content considerably higher than that of other wheat 
proteins and by a low amide-nitrogen content. The globu 
lin fraction was found to contain three individual com. 
ponents. The molecular weights were not reported, but 
the globulins were characterized chemically by both a 
low tryptophan and low amide-nitrogen content and rela 
tively high arginine content. 

In further work with the albumins, Pence (21) used 
paper electrophoresis to determine the approximate iso- 
electric pH values for eleven discernible components in 
the wheat flour albumins. For descriptive purposes he 
divided these into three main groups on the basis of their 
migration at various pH values. For the alpha group the 
isoelectric pH’s ranged from 4.5 to 4.8; for the beta 
group, 4.9 to 5.9; and for the gamma group, 6.7 to 8.7. 
It was observed that the major components occurred in 
the beta group, whereas the gamma group was composed 

























entirely of minor components. When the albumin prep- 
arations from a limited number of different flours were 
compared on the basis of relative quantities of the various 
components, a significant variation was observed. It was 
suggested by Pence that differences in component dis- 
tribution may partially account for differences in baking 
properties of different flours. 

Since earlier work by these investigators and others 
had strongly suggested that the soluble proteins had sig- 
nificant effects upon the baking properties of flours, a 
method for quantitative estimation of the albumin and 
globulin content of flours was devised and reported by 
Pence, Weinstein, and Mecham (25). This determination 
is based on some characteristic analytical values found 
for each of the three main proteins present in dilute salt 
extracts of wheat flour. Table I presents typical data upon 
which this method is based. The values shown are average 
values for several preparations of albumins and globulins, 
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as well as gliadins from several flours or preparations of 
each protein. 


TABLE I 


CHARACTERISTIC ANALYTICAL VALUES FOR THREE MAIN PROTEINS 
in Ditute SaLt Extracts or WHEAT FLour* 








PERCENT PERCENT 








PROTEIN Amipe-N or TrypTopHan N 
Torat N or Totat N 
% % 
Albumins 8.4 2.57 
Globulins 6.0 0.73 
Gliadin 25.0 0.65 





4 Data from Pence et al. (reference 25). 


It is apparent that the albumins have a characteristical- 
ly high tryptophan content compared to the globulins or 
gliadin, whereas gliadin has a characteristically high 
amide-nitrogen content compared to the albumins and 
globulins. Gliadin is actually considered one of the gluten 
proteins, but is always present in the dilute salt extract 
as a contaminant of the “true” soluble proteins. In appli- 
cation of the method, the tryptophan nitrogen, amide- 
nitrogen, total nitrogen, and nonprotein nitrogen (NPN) 
are determined on the dilute salt extract. The globulin 
and albumin content can then be calculated by the use 
of a set of three simultaneous equations involving the 
characteristic amide-N and tryptophan-N values shown 
in Table I. Although the method is not as exact as might 
be desired, it does provide a usable means of measuring 
the albumin and globulin content of flours without their 
isolation and purification. Using this procedure, Pence 
et al, (26) estimated the albumin and globulin contents 
of 32 flours of widely differing type and quality. Baking 
tests were also performed on the same flours and the pos- 
sible relationships between the soluble protein constitu- 
ents and baking quality were explored. Although neither 
the amounts of soluble proteins nor the proportion of 
soluble to gluten protein were significantly correlated 
with baking quality, the ratio of albumins to globulins 
was correlated with baking quality beyond the 1% level 
of significance. 


Recent work by Mattern and Sandstedt (15) has shown 
that a protein fraction of the water-solubles of flour has 
a marked effect upon the mixing characteristics and bak- 
ing properties of flour. This fraction appeared to be a 
“soluble” gliadin, as shown by the rather high amide-N 
content. 


The foregoing experimental work constitutes the major 
portion of the information currently available on the solu- 
ble wheat proteins. It is well established that these pro- 
teins cannot be simply classified as an albumin and a 
globulin, but consist of several components within each 
of these “classes.” Some of the chemical and physical 
properties of these components have been evaluated, but 
much is still not known about them, Several workers have 
found that baking quality of wheat flour depends par- 
tially upon the soluble proteins, but their effect seems to 
be variable with different flours. To date it has not been 
possible to unequivocally associate varietal differences 
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in baking quality with varietal differences in the soluble 


proteins. 


The Water-Insoluble or Gluten Proteins 


The gluten proteins of wheat flour have been subjected 
to much more extensive study than have the soluble pro- 
teins. The voluminous literature up to about 1945 has 
been thoroughly reviewed by Bailey (1) and Blish (4) ; 
aspects of the more recent work have been reviewed by 
Sullivan (31) and by Pence et al. (27). 

Crude gluten is routinely prepared by simply mixing a 
flour-and-water dough, then removing the solubles and 
starch by working the dough under a stream of water or 
dilute buffer solution. A typical crude gluten preparation 
contains about 85% protein, 8.3% lipid, 6% starch, and 
0.7% ash, dry basis. The actual starch and protein con- 
tent is somewhat variable, depending upon the efficiency 
of the washing process. A purified dry gluten may also 
be prepared by recovery of the gluten from a dilute acetic 
acid dispersion, as described by Lusena (14), or by a 
modification of this technique. 


It has been well established by the work of many in- 
vestigators that flours from different varieties of wheat 
yield glutens with differing physical properties, as do 
flours from the same wheat variety grown under various 
environmental conditions. Several different kinds of phys- 
ical measurements on gluten (extensibility, mixing char- 
acteristics, plasticity, and elasticity) show real and large 
differences between wheats. The problem has been to ex- 
plain these differences in terms of the chemical or physi- 
cal structure of the ‘gluten protein or proteins. 


Several approaches to this problem have been tried 
over the past 35 years. Early workers believed that ob- 
served differences in gluten properties could be explained 
on the basis of the gliadin-to-glutenin ratio, but later 
work clearly demonstrated that this ratio was altered by 
variations in the method of preparation of the two frac- 
tions of gluten, so that the relation between this ratio and 
baking quality had little meaning. 


The amino acid contents of wheat flour and the glutens 
therefrom offer a fairly obvious possibility for differences 
between wheats, and some work along this line has been 
reported. The sulfur-containing amino acids have been 
of particular interest, since they are believed to be in- 
volved in intra- and inter-molecular bonds which may 
determine physical properties of the gluten or dough. The 
review by Sullivan (31) covers most of the known facts 
related to this question. Miller, Seiffe, Shellenberger, and 
Miller (18) measured the cystine, lysine, methionine, and 
glutamic acid contents of several wheat varieties grown 
under various environmental conditions in two crop 
years. As measured by microbiological assay, they found 
no differences among wheat varieties for any of these four 
amino acids. There were, however, significant differences 
in the cystine content of wheats grown under different 
environmental conditions, and there appeared to be a 
relation between cystine content and mixing requirements. 
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than it is today. As a result, products backed by strong 
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A more complete characterization of the amino acid 
composition of glutens is represented by the work of 
Pence et al. (24), who determined the amino acid contents 
for the glutens of 17 different flours from wheats covering 
a complete range of types as well as varieties. The com- 
position of the glutens was essentially uniform, despite 
the wide range in type and source of the glutens and the 
wide range in protein content and baking characteristics 
of the flours from which the glutens were obtained. 
Similar recent comparisons on a limited number of 
wheats are reported by Hepburn, Lewis, and Elvehjem 
(9), who found no differences in the amino acid contents 
of the proteins of two hard red spring and two hard red 
winter wheats. Other investigators have reported values 
for the amino acids of wheat and flour but without the 
view toward comparison of varieties. In no case where 
such comparisons have been made, however, has there 
been any substantial evidence for differences in amino 
acid content accounting for observable baking quality 
differences among varieties. The values shown in Table II 
are those reported by Pence et al. (24), representing the 
average composition of wheat gluten. 


TABLE II 
Amino Acip CompPosiITION OF WHEAT GLUTEN* 


PERCENT 
Amino Acip N 
or Totat N 
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Ammonia 
Alanine 
Arginine 
Aspartic acid 
Cystine 
Glutamic acid 
Glycine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Proline 
Serine 
Threonine 
Tryptophan 
Tyrosine 
Valine 
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® Data from Pence et al. (reference 24). 


Over the years numerous attempts have been made to 
fractionate gluten and obtain preparations of pure indi- 
vidual protein components. The solubility characteristics 
of gluten have been shown by Gortner et al... (8) and 
others to be strongly dependent upon the ionic environ- 
ment. Both the ionic strength and kind of ions present 
greatly influence the quantity and properties of the pro- 
tein in solution. It appears that peptization rather than 
true solution is predominant in gluten solutions. Other 
investigators have found that both gluten and gliadin can 
be fractionated into an indefinite number of “fractions” 
of progressively varying properties, the nature and num- 
ber of the fractions depending upon the particular con- 
ditions used for fractionation. The reports of Blish (3), 
Sandstedt and Blish (29), and McCalla and Rose (17) are 
representative of numerous papers presenting evidence 
for these observations. 
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In addition to efforts to fractionate gluten, a contin. 
ing effort has been made to characterize gluten and jk 
constituents in terms of their electrophoretic behavior, 
Laws and France (12) studied the electrophoretic pg. 
terns obtained with glutens from four different wheg| 
varieties and observed no significant differences in the 
patterns. All showed the presence of more than one com. 
ponent, together with evidence of component interaction 
which produced asymmetry in the patterns. More recenth 
Lontie, Crevecoeur, and Dulcino (13) have reported th 
presence of three major and two minor components in 
gluten subjected to electrophoresis. Several other investi 
gators have worked with the gliadin fraction of gluten, 
Working with four different gliadin preparations, 
Schwert, Putnam, and Briggs (30) found that, whik 
the different gliadins produced nearly identical and re 
producible patterns, all were electrophoretically non. 
homogeneous. Their patterns also showed definite 
evidence for component interaction. They were able, 
however, to physically separate a fast and slow component 
and determine the isoelectric pH values for each. For the 
fast component this was found to be about pH 7.0; for 
the slow component, about pH 5.0. It was recognized that 
the fast and slow components were still composed of a 
mixture of components. Mills (19) reported that gliadin 
is a mixture of at least four electrophoretically distinc 
proteins which can form complexes between themselves 
and with several common buffer ions. The phenomenon 
of heterogeneous and abnormal electrophoretic patterns 
reported by other investigators has been studied by 
Kondo and Owada (10), who attribute these pattem 
characteristics to a heterogeneous dispersion in the 
(acetate) buffer or in dilute acid or alkaline solution. This 
would produce a dispersed phase containing gliadin parti- 
cles with different hydration, electric charge, volume con- 
traction, and specific viscosity. Unequal distribution of 
pH value, ionic strength, and field strength also were 
cited as factors causing heterogeneous and abnormal pat- 
terns. These workers observed that this type of pattern 
also occurred in dilute alcohol, but when lithium chloride 
was added the protein showed a single boundary. Gliadins 
from wheat flours of different origins gave the same elec- 
trophoretic patterns, indicating that species, forms, and 
cultural conditions do not influence the nature of the 
protein. These results suggest that the multicomponent 
concept of gliadin may be incorrect. 


Recent electrophoretic studies reported by Jones, Tay- 
lor, and Senti? support the conclusions of earlier workers 
regarding the nonhomogeneity of gluten. A systematic 
study of conditions for electrophoresis was made, with 
the view of finding conditions which would produce sym- 
metrical patterns. Several suitable buffer systems were 
found, in which gluten could be resolved into three or 
four components. The best symmetry was obtained in 
aluminum lactate-lactic acid at ionic strength of 0.03 and 


2 Jones, R. W., Taylor, N. W., and Senti, F. R. Buffer systems for the elec- 
trophoresis of wheat gluten. Presented at American Chemical Society meeting, 
Chicago, Ill., September 1958. 
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pH 3.0. Jones et al. suggested that free electrophoresis in 
this buffer would be a useful analytical tool for use in 
following the progress of fractionation experiments with 
gluten. 

The development of substituted celluloses as ion ex- 
changers suitable for use with proteins has opened a new 
approach to fractionation of wheat proteins. Although 
reports on their application are limited as yet, Woychik, 
Dimler, and Senti*® have reported the use of a carboxy- 
methylcellulose column for the fractionation of gluten 
dispersed in acetic acid. While gradient elution with 
increasing hydrogen-ion concentration did not result in 
chromatographic peaks, the protein was eluted in the 
order of increasing electrophoretic mobilities. Stepwise 
elution with increasing hydrogen-ion concentration re- 
solved the protein into four fractions, each consisting 
primarily of a single electrophoretic component. These 
components corresponded to the electrophoretic com- 
ponents reported by Jones et al. It would appear that 
extension of this technique should result in real progress 
in the preparation and characterization of the wheat 
proteins. 

A limited amount of work has been reported in recent 
years in which attempts have been made to partially eluci- 
date the structure of the gluten proteins. Reznichenko 
(28) has reported that gliadin is composed of an associa- 
tion of about 25 peptide chains, each with a molecular 
weight of 1080 to give a molecular weight of about 27,000 
for gliadin itself. Each peptide chain is said to contain 
eight to nine amino acid residues. Koros (11) applied the 
end-group technique, utilizing the dinitrofluorophenyl 
(DNP) reaction, and found three moles of DNP-histidine 
per mole of gliadin. This corresponded to the three free 
amino groups per mole of gliadin (m.w. 27,500) as found 
by the Van Slyke method. Deutsch (6), however, used 
the same techniques and reported that wheat gliadin 
contained two end-groups of phenylalanine. 


More recently, Mel’teva and Polotnova (16) used the 
same technique on wheat gliadin and reported that the 
N-terminal amino acids of gliadin are aspartic acid and 
threonine. In another recent report, however, Devenyi (7) 
reported that the gliadin of common wheat had two mole- 
cules of phenylalanine as its N-terminal amino acids. 
This is in agreement with the results by Deutsch pre- 
viously mentioned. The reason for the disparity of results 
in application of end-group analysis to this wheat protein 
is not readily apparent, but these results illustrate the 
difficulties involved in working with multicomponent 
proteins. 


As the foregoing experimental results suggest, wheat 
gluten appears to be not one protein nor two proteins, 
but a complex of several components which does not lend 
itself to resolution into pure fractions. The evidence ap- 
pears to permit either of two possibilities: 1) gluten is 
composed of several or many individual proteins, so inter- 





, ® Woychik, J. H., Dimler, R. J., and Senti, F. R. Chromatographic fractiona- 
tion of wheat gluten on carboxymethylcellulose columns. Presented at American 
Chemical Society meeting, Chicago, Ill., September, 1958. 
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mingled and similar in properties that clear-cut separation 
is very difficult if not impossible; or 2) gluten is actually 
one protein which is fragmented into fractions varying in 
size and properties, depending upon the methods and 
agents used to effect separation. 


The many attempts to isolate individual components by 
solubility and pH adjustment procedures and the wide 
range of “fractions” obtainable by varying the conditions 
supports the second viewpoint — fragmentation of only 
one or two protein components. Support for the identity 
of individual components as isolated by conventional 
solubility techniques has come recently from the work 
of Bilinski and McConnell (2) at the Prairie Regional 
Laboratory at Saskatoon, Saskatchewan. Their interest 
was in the biosynthesis of protein in the grain of the 
growing wheat plant; their method of studying this 
phenomenon utilized the injection of radioactive acetate 
into the wheat plants at various stages of development. 
Separation of the protein from the grain into albumins, 
globulins, gliadin, and glutenin and assay of these frac- 
tions for radioactivity enabled these workers to learn 
something of the order of synthesis of the different frac- 
tions. The labeling patterns observed in this work indi- 
cated that gliadin was formed at a later stage than the 
other proteins, and also strongly suggested that gliadin 
is formed independently of other proteins. Bilinski and 
McConnell considered their results as constituting an 
argument for regarding the protein fractions as individual 
protein types rather than as artificially separated parts 
of a more or less continuous spectrum of molecules con- 
stituting the gluten complex. 


Although a lot of work has been done with the proteins 
of wheat, the characterization of these proteins is still 
sadly incomplete. Until the individual protein components 
are isolated and characterized we will not be able to do 
an effective job of evaluating the role of protein differ- 
ences in producing differences in the properties of flours. 
The possibility remains of effecting the desired separa- 
tions, however, and as more workers utilize modern 
techniques of protein separation and characterization our 
goal of understanding the basis for flour differences, 
insofar as the proteins are responsible for differing flour 
properties, will eventually be realized. 
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GEL PROPERTIES OF SOME COMMON AND WAXY CORN STARCHES | 
| 


LTHOUGH WE MOST often think of starches in foods in 
\ terms of their viscosity-building properties, in a num- 
ber of cases we are concerned quite specifically with 
the gel structure which they impart to the product. 
Perhaps the best known of these is gum candies or 
jellies; however, the presence or absence of gel is also 


of concern in many canned and frozen foods. 


Materials and Methods 


To study the gel strength of starches the embedded disk 
method with automatic recording, as presented by Hjerm- 
stad (1), was used. 


In the present study a Corn Industries Gelometer, pat- 
terned after the one of Hjermstad and manufactured by 
Gaertner Scientific Co., was used in conjunction with a 
Hayes Model Corn Industries Viscometer. The viscometer 
recorder was adapted for gel measurements by mounting 
a pulley inside the recorder housing, attaching a cord 
to the recorder mechanism, and allowing the cord to 
extend below the instrument. This arrangement is essen- 
tially the one provided in the new Gaertner Model Corn 
Industries Viscometer. 

The gelometer consists of a vertical worm gear having 
a clamp on top for the gel bottle and being lowered by the 
action of a synchronous motor. 


Two sizes of gel jars and disks were employed. For gels 
of starches made with common corn, a 34-in. disk was 
used in a 114-oz. jar; for gels of waxy starches a 134-in. 
disk was used in a 4-oz. jar. Depth of paste was 1 in. 
in all cases. 


The recording mechanism was calibrated by hanging 
known weights on the cord and plotting these weights 
against the g.-cm. chart readings. Plots were made for 
each of the four chart ranges available and were found to 
be linear in each case. 


* Present address: Blue Seal Food Products, Inc., Chicago 32, Ill. 


Samples of various starches were cooked for 30 minutes 
in the Corn Industries Viscometer at the concentrations 
shown. Gel samples were taken after 10, 20, and 30 
minutes of cooking. Portions of the 30-minute sample 
were also subjected to single and double passes through | 
a hand homogenizer to obtain greater dispersion of the 
starch. 

Data for zero elasticity curves were obtained by oper: | 
ating the apparatus with the parts hooked together. 

About 10 hours are required for the gel strength to 
reach a relatively constant value (see Fig. 1); therefore, 
it was convenient to allow the gel samples to stand 
overnight before comparisons were made. A time lapse 
of 24 hours was allowed between pouring the sample and 
running the gelometer test. The gel rate curve of Fig. | | 
was obtained by plotting the maxima or break-points of | 


: 
‘ 
| 








the curves for the individual samples. 


Results 


Considering first the force-time or stress-strain rela- 
tionship, the gel character of common starch is shown in 
Fig. 2. Gel strength increased with continued cooking, 
but was lowered markedly by the homogenization process. 
Repeating the homogenization a second time had no— 
significant effect. | 

Figure 3 shows data for a product called Fluftex, which 
is a very slightly modified common starch. The same 
general trend is evident as for the common starch. 

Figure 4 shows the results with a typical gum candy 
starch (60-fluidity, thin-boiling). The most noticeable 
effect is that homogenization, instead of lowering the gel 
strength, has more than doubled it. The curves in Fig. 5, 
for a specially formulated starch for continuous gum 
candy manufacture, show the large increase in gel 
strength due to homogenization, as did the 60 TB starch: 
but this starch exhibits considerably lower maxima even 
though it is of the same fluidity. In this chart a curve is 
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Fig. 1. Gel rate curve for common starch (7%). 
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Fig. 2. Force-time curve for common starch (7%). 
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Fig. 3. Force-time curves for Fluftex (7%). 


shown for zero elasticity for the system, and elasticity 
of the gel is indicated by the degree to which the various 
curves deviate from this. 

In general, the products made from common corn 
show an elastic gel. 

Figure 6 is for an oxidized corn starch wherein addi- 
tional carbonyl groups are formed during processing. It 
shows a character similar to that of the candy starches, 
but with pronounced loss in gel strength due to second- 
pass homogenization. 

An intermediate-range hydroxyethyl starch derivative, 
having almost no gelling power, is shown in Fig. 7. Since 





WoLLERMANN: Corn STARCHES 


COOKED IC MINUTES 
COOKED 20 “INUTES 


2.6 2.9 3 3.5 4.6 4.5 
FINUT 


Fig. 4. Force-time curves for 60 thin-boiling (10%). 
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Fig. 5. Force-time curves for ARD-1105 (10%). 
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Fig. 6. Force-time curves for Superfilm 60 (18%). 


is constant over a wide period of time, one can 
postulate, rather than an elastic gel, a viscous flow of the 
material around the disk as it leaves the gelled starch 


force 


mass. 

Two cross-bonded derivatives of waxy or Amioca starch 
are shown in Figs. 8 and 9. Figure 8 shows the action of a 
heavily treated product, in which a maximum is obtained 
during the homogenization process; the doubly homogen- 
ized sample shows lower gel strength than the single-pass 
homogenized sample. Comparison to the zero elasticity 
curve indicates that very little deviation from it occurs 
until near the breaking point. This would suggest that an 
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Fig. 7. Force-time curves for Supersize 50 (20%). 
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Fig. 8. Force-time curves for W-11 (7%). (Large gel bottles used.) 
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Fig. 9. Force-time curves for W-13 (7%). (Large gel bottles used.) 


elastic gel was not formed, but a strongly viscous sysiem 
with a high yield value. 

The curves in Fig. 9 are for a lightly treated analog of 
that shown in Fig. 8. Continued cooking has decreased 
the gelling tendency, and homogenization has completely 
destroyed it. 

Only a viscous flow was observed as the disk was pulled 
out of the paste, and the sample resembled the original, 
unmodified Amioca in appearance and viscosity. 

Attempts to study gel structure of Amioca led only to 
pastes having too little resistance to flow to register on 
the instrument. 
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Application to Gel Rate Study of Candy 


The foregoing procedures were employed to study guy 
candy manufacture in an attempt to evaluate varioy 
formulas. 


Samples of candy were cooked by continuous steam. 
injection cooking and poured directly into gel jars. The 
gel strength was checked every hour and a plot of tim 
versus gel strength prepared. 


Figure 10 shows results for a candy made with regula 
42 Dextrose Equivalent corn syrup, and Fig. 11 shows 
one using enzyme-converted 63 Dextrose Equivalent com 
syrup. The type of curve is the same as that shown for 
common starch in Fig. 1. 
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Fig. 10. Gel rate curve for 42 D.E. gum candy formulation. 
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Fig. 11. Gel rate curve for 62 D.E. gum candy formulation. 


Extended applications of this technique to candy evalua- 
tions are only beginning and deviate somewhat from the 
main objective of this presentation. They were included 
only to serve as illustration of the practical use of such 
data. 

Suppliers of starch, and users as well, are giving more 
attention to gellation, from the standpoint either of 
obtaining it or avoiding it. It is felt that the data pre- 
sented here will help in the selection of starch products 
that will achieve both of these objectives. 


Literature Cited 
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RADIOACTIVE CONTAMINATION OF GRAIN AND GRAIN PRODUCTS’ 
EDWIN P. LAUG, Division of Pharmacology, U. S. Food and Drug Administration, Washington 25, D.C. 


products, are vulnerable to fallout because serious 
surface contamination may occur both before and 
after harvest. There is little question that wheat is poten- 
tially subject to this threat, as has in fact been demon- 
strated in the recent findings of fallout contamination of 


R’ AGRICULTURAL PRODUCTS, in contrast to packaged 


wheat grown in Minnesota. 

The purpose of this study was to deliberately induce 
fallout situations under accelerated field conditions, deter- 
mine the amount of contamination, and attempt to evalu- 
ate manufacturing and storage procedures that could lead 
to practical decontamination. 

The experiments were made near the national test site 
at Mercury, Nevada, under conditions simulating those 
of a completely unprotected grain-storage facility. It 
should be emphasized that the results may be interpreted 
only on the basis of surface contamination and do not 
necessarily apply to cases where fallout contamination has 
been translocated into the wheat from the soil. 


Methods 


Five identical exposure stations at 2-mile intervals were 
set up in an arc approximately 25 miles from the test site. 
Final fix of the locations was made within 1 hour of shot 
time and was based on latest meteorological predictions 
for the path of the fallout cloud. All exposures were 
made under the open sky, in an attempt to obtain the 
maximum fallout from the cloud. Fifty bushels of wheat, 
approximately 10 to a station, were spread out on tar- 
paulins measuring 18 by 20 ft., to a depth of about 3 or 
4 in. This was hardly a duplication of current wheat- 
storage practices, but it may have served to reproduce 
somewhat the situation that could obtain if fallout 
descended on a wheat field. 

Following exposure at each of the five stations, the 
wheat was removed from the tarpaulins, thoroughly com- 
mingled into a single batch of approximately 50 bu., and 
sent to an experimental pilot wheat mill for conversion 
to flour. Twenty samples for analysis were drawn from 
the various stages of the milling operation, to follow the 
course of the radioactive contamination. For control, 
samples from identical check points were drawn from a 
batch of unexposed wheat from the same lot run through 
the machinery ahead of the contaminated wheat. Finally 
a “flush” of 50 bu. of unexposed wheat was run through 
immediately after the contaminated lot to determine carry- 
over of radioactivity, if any. 

A simple experiment was devised to determine how 
deep fallout could penetrate beneath an exposed surface 
of grain. A small mock-up of an uncovered storage silo 
was constructed, with a cardboard cylinder 30 in. deep 
and 10 in. in diameter. Half-inch holes were drilled in the 


side at points 1, 2, 3, 4, 5, 6, 12, 18, 24, and 30 in. from 


tev aieiccescicit tat 


* Part of a report submitted to the Test Director, Operation Plumbbob, 1957, 
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the top. The holes were temporarily closed with paper 
tape and the cylinder filled flush with wheat. After ex- 
posure, a grain trier was thrust through each hole and a 
sample for analysis carefully withdrawn so that adjacent 
layers of grain were not disturbed. 

Radioactivity was determined on 100-mg. samples of 
wheat ash, using a standard scaler equipped with a thin- 
window Geiger tube. 

The amount of fallout at each exposure station was 
measured with continuous background recorders, gummed 
paper, and plastic pellets. 


Results 


Amount of Fallout Contamination. Total radioactivity 
due to fallout at stations 1 to 5 respectively was 0.79, 
10.3, 8.6, 9.5, and 114 microcuries per sq. m. 

Depth of Fallout Penetration. The miniature wheat 
silos from stations 3, 4, and 5 were analyzed for depth 
pentration of radioactivity, and results are shown in 
Table I. It is evident that measurable penetration of fall- 


TABLE I 


PENETRATION OF RADIOACTIVE FALLOUT INTO WHEAT STORED IN A 
MINIATURE SILO 


Raproactivity or WHEAT *® 











ewe (Counts per minute per gram) 
oF 
. Exposure Exposure Exposure 
SAMPLE Station 3, Station 4, Station 5, 
F.D. 8.6" F.D. 9.5» F.D. 114» 
in. 
0 19 13 69 
1 3.1 74 60 
2 1.5 3.9 34 
3 1.5 1.9 11 
4 1.4 2.0 3.9 
5 1.3 1.8 2.4 
6 1.4 1.7 2.6 
12 1.5 1.9 2.3 
18 1.4 1.9 2.2 
24 1.2 1.6 1.5 
30 1.2 1.6 1.9 
® Analyses were made 30 days following the exposure. No correction was made for 
the presence of naturally occurring potassium-40. 
» F.D., fallout deposit; microcuries per sq. ft. 


out to a depth of at least 3 in. did occur, and that the 
amount of penetration could be related to the surface 
burden. Failure of the values at greater depths to tail 
off to zero is due to the presence of naturally occurring 
radioactive potassium-40. Analyses of control wheat from 
the same lot for potassium showed that contribution to 
total beta radioactivity by the potassium-40 species 
ranged from 1 to 2 counts per minute per gram of wheat. 
Admittedly the density of fallout at the three stations 
was low compared with known situations elsewhere. 
Nevertheless, these results indicate that a skimming opera- 
tion, even on a much more severely contaminated wheat 
dump, may be effective and also economically feasible. 
Wheat-Milling Operation, Table II compares control 
and contaminated wheat processed in an experimental 
flour mill. Although this operation took place on a pilot 
scale, it is believed to be representative of large-scale 
commercial practice. Radioactivity measurements tabu- 
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TABLE II 


RADIOACTIVITY OF CONTROL AND CONTAMINATED WHEAT AT 
Various CHECK POINTS OF THE MILLING PROCESS 
(Count per minute per 100 grams) 








UNCONTAMINATED CONTAMINATED 
DESCRIPTION OF SAMPLE Wueat® Wass 
Wheat 
Before cleaning 196 385 
Leaving millerator sae 294 
Leaving Wolf Washer 198 239 
Leaving Howes Scourer 164 292 
Cleanings 382 1780 
Bran 832 1210 
Germ 502 602 
Shorts +4 658 
Flour 
Shorts dust 175 534 
B second low-grade 168 193 
Bran and shorts dust 158 331 
T second low-grade 113 340 
Fourth break 60 163 
Second tails 53 75 
First tails 53 70 
1, 2, and 3 break redust 50 64 
First break 415 83 
Sizings 37 80 
Fifth middlings 36 31 
Second middlings 30 36 
First middlings 30 50 
Combined 53 64 
® Activity due to natural potassium-40 content. 


lated in the two columns resulted from samples drawn 
from 20 identical check points during the operation. (The 
control batch was processed first, then the contaminated 
batch.) The radioactivity of the control samples is, of 
course, due to the presence of the natural potassium-40 
isotope. Samples of high ash content, notably bran, are 
high in potassium and have more radioactivity. In the 
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of wheat products at various stages of processing into flour. 





T second L.G. 


LOUR PRODUCTS FROM VARIOUS OPERATIONS 
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contaminated wheat, relatively high activity (over ap 
above that caused by potassium) is associated with th 
cleanings and the bran, and this activity falls off as th 
more highly purified flour emerges, toward the end ¢ 
the milling process. 


The block diagram, Fig. 1, shows the net radioactivity 
(excess over control) of contaminated wheat in various 
stages of the milling operation. Here it is clearly eviden 
that the contamination “rides” with the bran. For ey. 
ample, the blocks of highest contamination coincide with 
bran, shorts-dust flour, bran and shorts-dust flour, T 
second low-grade flour, and fourth low-grade flour. This 
seems to be directly related to the bran, which tenaciously 
holds the residual radioactivity not removed by the mil. 
lerator. Some residual radioactivity is retained in the 
germ. Presumably this is due to oil entrapment of radio. 
active particles. The better-grade or low-ash flours such 
as the first tailings, first, second, and third break mixed, 
second middlings, first middlings, and final combined 
flour show lowered residual radioactivity. 


It can be concluded, therefore, that the cleaning and 
milling operation removes a significant proportion of 
radioactivity from the final flour, but in view of the 
relatively low degree of contamination, conservative extra- 


polations to more severe situations should be observed. J 
Analysis of the 50-bu. “flush” run which followed the 
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contaminated wheat showed no significant carry-over of 
radioactivity in any samples drawn from the 20 check 
points. 

Current Wheat and Bread Monitoring Studies. In addi- 
tion to the experimental studies carried out at the national 
test site, a limited number of samples of wheat and bread 
have been collected from several areas in the United 
States to determine whether tropospheric fallout has 
caused any demonstrable increase in total beta radio- 
activity. Methodology has been essentially similar to that 
stated earlier in this paper, except that all values have 
been adjusted for the presence of the naturally occurring 
radioactivity isotope potassium-40. A current publication 
in the Journal of the Association of Official Agricultural 
Chemists (1) gives further details of methodology. 
Analyses were made of wheat harvested 1) before 1945, 
the year military applications and nuclear weapons test- 
ing began; 2) between the years 1945 and 1957; and 3) 
in the year 1958. Bread baked in 1957 and 1958 was 
also analyzed, but none from flours manufactured from 
the same lots of wheat. The results of this survey are given 
in Table III. No significant rise in radioactivity occurred 








TABLE III 
Averace Tota Beta Rapioactivity* oF WHEAT AND BREAD 
Wueat Breap a 
Before 1945- se : 1945- i a 
1945 1957 1958 1957 1958 





Number of samples 19 28» 8 13¢ 10 
Distintegrations/minute/gram 0.00 0.01 7.24 0.19 0.00 
Std. error of the mean +0.051 +0.087 +2.72 +0.119 +0.307 





* Adjusted for the presence of potassium-40. #06 
> Twenty-one samples from year 1956, only two from year 1957. 

© All samples originated in 1957. 

“Highly significant p<0.01. 

in the first post-1945 period, where in fact a majority of 
samples came from the 1956 harvest. A significant rise 
in radioactivity did occur in the limited number of sam- 
ples analyzed so far for the year 1958. A majority of 


these samples came from Colorado, and none from Minne- 
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sota where another survey has shown very significant in- 
creases in strontium-90 content. 

No corresponding rise in bread values is to be noted, 
but since none of the bread was known to have been 
manufactured from corresponding lots of contaminated 
wheat, interpretation of this finding must be reserved. 
It may be expected, however, from the findings reported 
earlier in this paper that a significant amount of radio- 
active contamination is removed in the milling of wheat. 


Summary 


Depending on the degree of contamination achieved 
in these studies, fallout particles sift to a depth of 3 to 
5 in. into the surface layers of undisturbed wheat. 

Standard cleaning and milling operations remove a 
large measure of contamination from flour originating 
from fallout-exposed wheat. A significant amount of con- 
tamination carries over into bran and shorts dust. 

Preliminary results indicate significant contamination 
by fallout of some samples of wheat from the 1958 
harvest. 

No corresponding increases in radioactivity of bread 
baked in 1958 have been noted. 
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Page 198, Thorn and Reed: 


The illustration on this page was reversed in make-up. As shown, the pellets are 


on the left, the noodles on the right. 
Page 199: 


In the second column, last paragraph under the heading “Quality Control and 
Methods of Evaluation,” the final sentence should read: 


“ce 
. 


against.” 


. the bacterium of most concern to the baker and is carefully guarded 
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George Bookwalter and Dale 
Phillips transferred from Pillsbury 
Co.’s laboratory at Enid, Okla- 
homa, to Ogden, Utah, as assistant 
and technical assistant, respective- 
ly, to quality control manager. 


E. M. K. Geiling appointed to 
scientific staff of Food and Drug 
Administration; will serve as Medi- 
cal Officer and head of Pharma- 
codynamics Branch of FDA’s 
Division of Pharmacology. His 
responsibilities will include test- 
ing and evaluation of safety data 
for new drugs, pesticide chemicals, 
food additives, coal-tar colors, and 
cosmetics. 


Ronnie Light now with United 
Co-op, Guelph, Ontario. 


William Moore, International 
Milling Co., transferred from Lock- 
port, N. Y., to Davenport, Iowa, 
mill. 


Grant Pearcy of The Pillsbury 
Co. transferred from consumer 
products development to quality 
control, industrial division, as tech- 
nical director of analytical proce- 
dures. 


William Prouty, formerly of 
Langendorf United Bakeries, San 
Francisco, now acting as consult- 
ant to the baking industry in the 
West Coast area. 


E. F. Seeborg and Lawrence 
Zeleny have been visiting Euro- 
pean countries for the USDA, in 
behalf of U. S. interests in develop- 
ing and satisfying foreign markets. 
Other countries to be visited are 
South America, India, Japan, the 
Philippines, and Africa. 


James B. Stangohr joins sales 
organization of Wallerstein Co.. 
division of Baxter Laboratories, 
Inc., Staten Island, N. Y.; will serve 
the baking industry in the Chicago 
area. 


Martin Wise appointed to tech- 
nical committees of both the West- 
ern Wheat Quality Laboratory and 
Pacific Northwest Crop Improve- 
ment Association, replacing Jack 
Miller who is moving to California. 
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e e e Products 


Viscosity and flow characteristics 
of a wide variety of materials, both 
Newtonian and non-Newtonian, 
can be determined easily with the 
new fully recording, completely 
linear viscometer called the “Visco- 
Corder” (see cut), just introduced 
by C. W. Brabender Instruments, 
Inc. This is said to be a companion 
to the Brabender Visco/amylo 
Graph. 


Available with 15 paddle designs, 
the “Visco-Corder” measures vis- 
cosity of practically all fluids — 
epoxies, gels, starches, chocolate, 
oils, pastes, milk, and many others. 
Changes in viscosity are automati- 
cally recorded, providing useful in- 
formation from the plotted curves. 
Conversion from Brabender units 
already in use to other viscosity 
units may be made readily. Other 
features include a stepless variable- 
speed drive (20 to 200 r.p.m.), 
disposable paddles, and sample 
containers, and interchangeable 
tension spring cartridges from 125 
to 2,000 cm.-g. 

For copies of published applica- 
tions and descriptive literature, 
write C. W. Brabender Instru- 
ments, Inc., South Hackensack, 
mS 


Teflon laboratory ware. A 4-pag 
folder featuring this ware is jy 
out, illustrating beakers, dishe 
watch glasses, and other Teflg 
products. For your copy of Bullet 
TW write: E. H. Sargent & Q 
Dept. TW, 4647 W. Foster A 
Chicago, Ill. 


e e e Patter 


European meeting. The Anni 
Milling Convention of the Associg 
tion of Cereal Research was hel 
October 7-9 at Detmold, Wester 
Germany. 


Pillsbury operations. Pillsbury 
Company's entry into the oversea 
milling field will be the building 
a flour mill in Maracaibo, Vene 
zuela, under a partnership agree 
ment with the Mendoza _ group 
leaders in Venezuela's industri 
development. The mill, with 7 
daily capacity of 3,300 cewt. of flour, 
will serve the five or six westem 
states of Venezuela. This area ha§ 
extensive oil fields under develop 
ment, rapidly diversifying indus 
trial resources, and a rapidly grow. 
ing population. The mill’s location 
on the waterfront with access to 
deep water will give it distinct op 
erating economies, and the most 
modern machinery of extremely ef- 
ficient design will be installed. 

As a part of their contribution, 
the Venezuelan partners will con- 
struct a feed mix plant adjacent to 
the flour mill, to utilize milling by- 
products and serve dairy and live- 
stock areas north and west of Mar 
acaibo. 

Reporting to stockholders at a 
recent annual meeting, Paul § 
Gerot, president, said that while it 
would be difficult to match the 
two consecutive years of record 
earnings just past, “we are press 
ing hard for new ways to do things 
better” so as to assure continued 
growth and profits. Fourteen new 
consumer products have been it 
troduced in the past year. 


In the agricultural area of Pills- 
bury’s operations, Dan McNeal, ex- 
ecutive vice president, reported 
that the company’s feed division 
has kept pace with the fast-chang- 
ing formula feed industry. He cited 
personnel reorganization, greater 
emphasis on research, and _ plant 
modernization as examples of re- 
cent major moves. Ground was 
broken this spring for the feed di- 
vision’s newest plant in Jasper, Ala- 
bama, and the plant will be in pro- 
duction in 1960. 
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Cake drama in three acts, 
starring the emulsifier 


I 


Curtain raiser Here is a rather thick but 
pourable batter with a very slight curdle. 
Below it, a peek into the live batter, 
one hundred times actual size, reveals 
a wide distribution of air bubble sizes. 
Not all the fat has been used up in 
making bubble walls. Darker areas of re- 
serve fat are seen by the naked eye as 
curdle. Then, as the relatively weak- 
walled bubbles gently break during bak- 
ing, the fat assumes its second role of 
coating the gluten-and-starch frame- 
work. First-act climax: a good cake. Ex- 
cellent volume, fine and even grain, thin 
cell walls, whiteness. 


Plot thickens It’s the same formula 
otherwise, but emulsifiers have - been 
chosen to make a very smooth, very thick 
batter. In the photomicrograph you sce 
why there’s no curdle: all the fat has been 
used in making big, thick bubble walls. 
You also see why the batter is so viscous: 
the big bubbles get in each other’s way. 
Here, alas, the emulsifier builds too much 
strength into the bubble walls. Suspense. 
By the time the bubbles finally do break, 
considerable gas pressure has built up. 
The sudden release of energy shatters the 
still tender skeletal structure. Tragedy! 





Anticlimax Now we have swung off 
to another extreme, using in the same 
formula emulsifiers that produce a very 
smooth and very thin batter. Note the 
small, uniform bubbles floating in a sea 
of liquid. (There’s your low viscosity.) 
Note the fat all used up in making the 
bubbles strong. (No curdle.) Finale: in 
the oven, sudden energy release produces 
the same collapse as in Act II, with thick 
cell walls and open grain. 

Program note: The offstage voice advanc- 
ing hypotheses about bubble strength is 
that of one batter theoretician among 
many. He has never been inside a cake 
in the oven. 


made from natural fats and oils 


EPILOGUE: Texture, both of the batter and of the cake, 
depends on the emulsifier. With Myverol® Distilled Mono- 
glycerides, the texture is subject to practical engineering 
control, regardless of the fine points of underlying theory. 
Such control is both possible and ecogomical because we, 
in our own production, have the precise control that 


distillers of monoglycerides 


Lois 


comes from segregating fats as vapors. Interested in what 
we can do for you with this unique power? For particu- 
lars, write Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago « W. M. 
Gillies, Inc., West Coast ¢ Charles Albert Smith Limited, 
Montreal and Toronto. 


Also ...Vvitamin A in bulk 
for foods 
and pharmaceuticals 


Distillation Products Industries is o division of Eastman Kodak Company 
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Biochemistry of Grain and Bread (Bio- 
khimia Zerna i Khleba), by V. L. 
Kretovitch. Academy of Sctences of 
the U.S.S.R., Moscow, 1958; 172 pp. 
Price, 2r.60k. Reviewed by W. BU- 
SHUK, Grain Research Laboratory, 
Winnipeg 2, Canada. 


The author of this short book is a 
well-known Russian cereal chemist 
who has made many contributions to 
cereal chemistry, particularly on the 
effects of drying on wheat and flour 
quality. His publications show that 
he is well qualified to write on “Bio- 
chemistry of Grain and Bread.” This 
book, which appears to be a sequel 
to Das Problem der Backfahigkeit 
by Natalie P. Kosmin, is a short 
treatise of the elementary chemistry 
of cereal grains, with particular em- 
phasis on wheat and wheat flour, and 
the chemical changes that occur dur- 
ing various phases of grain produc- 
tion and processing. The brevity of 
treatment will be apparent from the 
large number of topics considered in 
a book of such small size. 

The book contains 21 sections (or 
chapters), some of which are further 
divided into subsections. After a 
short historical introduction, the au- 
thor gives the chemical composition 
of twelve cereal grains and the dis- 
tribution of protein, starch, free sug- 
ars, fiber (cellulose), pentosans, lip- 
ids, and minerals in the wheat kernel 
and the three main components of the 
kernel, namely, the endosperm, the 
germ, and the bran and aleurone lay- 
ers. The chapter on enzymes gives 
some of the basic principles of en- 
zyme action and classifies enzymes 
into six groups: 1) hydrolyzing en- 
zymes, 2) phosphorylases, 3) oxida- 
tion-reduction enzymes, 4) isomer- 
ases, 5) transferases, and 6) splitting 
enzymes. The fourth and fifth chap- 
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ters deal with proteins and carbohy- 
drates respectively. The chapter on 
proteins has sections on wheatlike 
proteins, gluten, proteins of other 
grain types such as rice, and proteo- 
lytic enzymes. The chapter on carbo- 
hydrates deals briefly with the chem- 
istry of free sugars, polysaccharides, 
hemi-cellu- 
loses, and cellulose. Chapters 6, 7, and 
8 deal with the chemistry of lipids, 
vitamins, and minerals respectively. 


starch, glycogen, gums, 


Then follow three short chapters on 
moisture in grain, on acidity of grain, 
and on varietal and environmental ef- 
fects on the chemistry and biochem- 
istry of cereal grains. 


Chapter 12 gives a good descrip- 
tion of biochemical changes that oc- 
cur during germination and matura- 
tion, with special reference to the 
effect of frost and bug damage on 
wheat gluten solubility. This is fol- 
lowed by a chapter on effects of mill- 
ing in which chemical compositions 
of three grades of flour and bran are 
compared to that of whole wheat. 


Chapter 15 deals with baking qual- 
ity of wheat flour. Factors that affect 
baking quality are divided into two 
groups; those that affect gas produc- 
tion in dough and those that affect 
gas retention. To assess baking quali- 
ty of flour, reference is made to the 
baking test, Pelshenke and Berliner 
tests, the Chopin Alveograph, and the 
Brabender Farinograph. 


Fundamental defects of flour and 
methods for improving the quality of 
affected flour are described in Chap- 
ter 16. Effects of various types of 
wheat damage on flour quality, for 
example, improper drying, sprouting, 
insect and frost damage are dis- 
cussed. Chapter 17 deals with physi- 
cal and chemical meihods for im- 


~ edited by C. H. Bailey and by J. A. 





proving the baking quality of wheg 
flour, comprising temperature anf 
moisture conditioning of wheat anj 
addition to flour of malt, various ep. 
zyme preparations, and oxidizing 
agents such as potassium bromate, 
The last two paragraphs of this chap. 
ter are devoted to flour bleaching 
The next chapter gives a description, 
uses, and quality iesting of rye flour; 
and this is followed by a discussion 
of various types of pearled cereal 
grains. The last two chapters deal 
with biochemical changes during stor. 
age of flour and pearled grain, and 
nutritional value of grain, flour, and 
bread. 

The author’s selection and arrange. 
ment of topics is good and, although 
the comments are somewhat brief, 
they are supported by tables and fig. 
ures mainly from Soviet publications, 
It seems that American work is im. 
plicitly acknowledged, particularly 
the work of Osborne on wheat pro- 
teins; however, the book does not 
list any current publications as spe- 



























cific references. The monographs 






Anderson (Enzymes and Their Role 
in Wheat Technology) and the books 
by Horder, Dodds, and Moran and 
by Kent-Jones and Amos are cited, 
with eleven Soviet references as gen- 
eral references at the end of the book. 
In addition to the basic chemistry of 
cereal grains and their products, the 
book gives a fair indication of the 
type of cereal chemistry research 
done in the Soviet Union. It should 
be a useful supplement to the books 
on cereal chemistry that are now 
available. 
















The Chemistry and Technology of Ce- 
reals as Food and Feed, edited by 
S. A. Matz; xv + 731 pp. 164 illv- 
strations, 25 tables. Avi Publishing Co. 
Inc., Westport, Conn., 1959. Price: 
domestic $15.00; foreign $16.00. Re- 
viewed by W. F. GEDDES, Department 
of Agricultural Biochemistry, University 
of Minnesota, Saint Paul, Minnesota. 











This book of twenty-five chapters 
was written by twenty-four well- 
known scientists and technologists in 
the United States. Section I contains 
individual chapters dealing with the 
origin, history, botany, kernel struc- 
ture, classification, importance, pro- 
duction and utilization of wheat, 
corn, oats. barley, rye, sorghum, and 
rice in the United States. There is 
also a short chapter on millet, wild 
rice, adlay, and rice grass. Section Il 
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comprises twelve chapters on the 
processing of cereals; namely mill- 
ing, commercial baking procedures, 
macaroni production, manufacture of 
prepared mixes, wei milling, produc- 
tion of oils from cereals, feed manu- 
facture, rice processing, manufacture 
of special dietary foods, malting, 
brewing, and the manufacture of 
breakfast cereals. Section III consists 
of five chapters on the functional and 
storage behavior of cereal products: 
characteristics of cereal starches, fla- 
vor staling resulting from lipid de- 
terioration, adequacy of processed ce- 
reals in human nutrition, supplemen- 
tation of cereal-based animal feeds, 
and the effects and detection of insect 
and rodent infestation of cereals. 

The foregoing chapter outline illus- 
trates the breadth of subject matter 
which this book attempts to cover. In 
the preface the editor states that 
“breadth, rather than depth, of cov- 
erage was sought.” As a result, the 
treatment of any particular topic is 
quite general and at times superficial 
in nature. Although the treatment ac- 
corded their subjects by different 
authors varies widely, several devote 
little space to the chemistry or the 
underlying principles involved in the 
operations they describe. 

The main value of the book is in 
bringing together the widely scat- 
tered technical information on the 
production and processing of the var- 
ious cereal grains in the United 
States. The excellent chapters on mac- 
aroni production (by C. M. and 
W. G. Hoskins), prepared mixes (by 
C. G. Harrel), rice processing (by 
E. B. Kester) and special dietary 
foods (by M. J. Abeling) contain up- 
to-date descriptions of processing 
methods which are not readily avail- 
able elsewhere. The fact that each 
chapter is written by a_ specialist, 
many of whom have had a close and 
continuing acquaintance with their 
subject, adds to the significance of 
the book. It can be recommended as 
an authoritative source of technical 
information on the production and 
industrial processing of cereals in the 
United States. 


Advances in Enzymology and Related 
Subjects of Biochemistry, vol. 21, with 
cumulative index of vols. 1 through 21; 
F. F. Nord, ed., v +521 pp. Inter- 
science, New York, 1959. Price $12.50. 
Reviewed by J. A. THORN, Red Star 
— and Products Co., Milwaukee, 
is. 


This latest addition to an excellent 
series contains eight well-written and 
comprehensive reviews, and will be 
of interest to all biochemists. 

Two chapters deal with work of ihe 
past 10 years on the organization and 
functions of mitochondria. These are 
“Mitochondrial metabolism” by Wal- 
ter C. Schneider, and “Electron irans- 
port and oxidative phosphorylation” 
by David E. Green. 

Some theoretical aspects of enzyme 
activity are discussed by Bo G. Malm- 
strom and Andreas Rosenberg in 
their contribution entitled “Mecha- 
nism of metal ion activation of en- 
zymes.” In a complementary review, 
“Metal ion-catalyzed processes, prin- 
cipally concerning rare earth metals,” 
Eugen Bamann and Heinz Trapmann 
describe the activity of metal ions 
themselves in catalyzing the cleavage 
of various chemical bonds. Analogies 
between enzyme-catalyzed and metal 
ion-catalyzed reactions are discussed. 

Some of the recent elegant studies 
on biosynthetic pathways are re- 
viewed in three chapters: “Enzymic 
reactions in the synthesis of the pur- 
ines,” by John M. Buchanan and 
Standish C. Hartman; “The enzymic 
synthesis of pyrimidines,” by Peter 
Reichard; and “Folic acid coenzymes 
and one-carbon metabolism,” by 
F. M. Huennekens and M. J. Osborn. 

Possibly of most interest to cereal 
chemists is the chapter, “The biosyn- 
thesis and function of the carotenoid 
pigments,” by T. W. Goodwin, in 
which the distribution, function, and 
biosynthesis of carotenoids in the 
plant kingdom are discussed. The 
statement, on p. 298, that the “B- 
carotene levels of most leafy tissues 
are usually between 20 and 70 mg./ 
100 mg. dry wt.” is in error. 

The publishers have maintained 
the high standards of paper, printing, 
and binding met in past volumes of 
this series. The few typographical 
errors which occur, while annoying 
in a book of this price, are obvious 
and not misleading. 


Food, the 1959 Yearbook of Agricul- 
ture, published by the U.S. Depart- 
ment of Agriculture, September 27; 
736 pp.; 60th in the series since 1894. 


This book is divided into eleven 
main sections, headed: Backgrounds, 
Nutrients, Health, Allowances, Our 
needs, Quality, Preparation, Costs, 
Trends, Learning, and Programs. 

Cereal chemists will be especially 
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interested in the chapters entitled 
“The quality of cereal grains” by 
L. P. Reitz and M. A. Barmore; 
“Modern food processing” by M. M. 
Boggs and C. L. Rasmussen; “The 
development of new foods” by J. R. 
Matchett; and “The Pure Food Law” 
by George P. Larrick. 

This book provides a clear and 
up-to-date picture of food and nutri- 
tion in the United States. It explains 
human nutritional needs and empha- 
sizes the importance of correct nu- 
trition education as opposed to food 
faddism. 

Distribution of the Yearbook is 
mainly by members of Congress. It 
is also for sale by the Superintendent 
of Documents, Government Printing 


Office, Washington 25, D.C., at $2.25 
per copy. 
BEES 












Principles and Practice of Gas Chroma- 
tography, Robert L. Pecsok, ed.; 226 
pp. John Wiley & Sons, Inc., New 
York, 1959. Reviewed by LAZARE 
WISEBLATT, American Institute of Bak- 
ing, Chicago. 


In the seven years of its existence, 
gas chromatography has created enor- 
mous interest as an analytical tool. 
Every new publication is sought out 
avidly by those already using the 
technique, as well as by many who 
are contemplating its use in their 
research or control work. It would be 
optimistic to hail the present slim 
volume as a comprehensive textbook, 
despite the impressive title and some 
definite virtues, chief of which is a 
very thorough bibliography, com- 
plete through 1958 and containing 
numerous early 1959 references — a 
total of 710 entries. 

This book comprises the lecture ma- 
terial of a course in gas chromatogra- 
phy given at University of California 
at Los Angeles, February 2-6, 1959. 
To quote the editor, “The lectures 
have been organized, elaborated, and 
edited to provide continuity and con- 
sistency.” Unfortunately, it must be 
noted that the editing seems to have 
been cursory in some spots. Cross- 
references, where they exist, are lim- 
ited to citations of chapter numbers, 
while some duplications have been 
permitted to remain which could well 
have been eliminated by more exact 
cross-referencing. 

To one approaching the subject of 
gas chromatography for the first 
time, the chapter organization may 
cause some trepidation. The tyro finds 
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himself plunged into the more eso- 
teric theoretical material before he is 
introduced to the “hardware” of the 
technique, while nowhere is a com- 
plete apparatus pictured or dia- 
grammed with, an operating descrip- 
tion of the whole. Would it not have 
been better to defer such considera- 
tions as column dynamics and rate 
theory until after the basic equipment 
for separation and detection had 
been described? 


The chapters (2 through 7) on 
fundamental theory, while not as ex- 
haustive in treatment as may be 
found in other books, are neverthe- 
less adequate for most investigators, 
who soon learn that empiricism has 
played the largest part in the devel- 
opment of gas chromatography as 
a practical tool. The chapters (8 
through 12) on apparatus are of 
varying merit, with those on “Tem- 
perature control” and “Detectors,” 
both by C. M. Drew, especially lucid, 
informative, and critical. The final 
chapter, on “Analytical methods” by 
R. L. Pecsok, leaves one wishing for 
greater detail, but does include a 
most valuable discussion on the 
quantitative treatment of overlapping 
peaks, which should be highly useful 
to the analyst. 


The physical format of this volume 
may offend some people, since it has 
been printed from photo-offset plates 
of the typed manuscript. Some of the 
limitations of the typewriter are pain- 
fully apparent, especially in the re- 
productions of symbols with sub- and 
superscripts, and in equations. The 
lack of boldface type for section head- 
ings is also missed. However, the text 
is generally easy to read, and the 
photo-offset method has permitted 
very rapid production of the book 
from the original manuscripts. On the 
whole, the text is relatively free from 
errors in spelling or grammar. 


One feels that the book is some- 
what skimpy in content for the price, 
and might perhaps enjoy wider dis- 
tribution as a paper-bound mono- 
graph, along the lines of the ACS 
“Advances in chemistry” series. The 
chemist who is seeking a comprehen- 
sive, textbook treatment of gas chro- 
matography is advised to compare 
this book rather critically with the 
few others now available before mak- 
ing any decision. 
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Bode: 


(Continued from page 263) 


in the order of magnitude of effect, 
contribute to cake quality: 1) gluten, 
2) water-solubles and tailings, and 
3) prime starch. 

It is hoped that the cookie and 
cake research work under way at the 
Wooster laboratory can be continued 
to determine more of the fundamen- 
tal principles involved in soft wheat 
quality. An understanding of these 
should lead to the development of 
new, simplified tests, applicable to 
the preliminary characterization of 
early-generation material. Thus, the 
quality-testing of new soft wheat se- 
lections could be started at an earlier 
stage in the breeding program. This 
would permit the elimination of in- 
ferior lines in earlier generations and 
allow the breeder to test additional 
crosses. 


Industrial Advisory Committee 


An advisory committee, consisting 
of key personnel representing various 
segments of the Eastern soft wheat 
trade, meets at Wooster at least once 
a year to review the current work of 
the laboratory and to discuss future 
plans and developments. Over the 
past five years the members have 
been most helpful in serving as a 
steering committee covering the soft 
wheat quality evaluation work and 
the fundamental research under way. 
Also, through this committee the lab- 
oratory personnel are able to keep 
abreast of current industrial thinking 
and new developments, which can in 
turn be conveyed to the cooperating 
soft wheat breeders of the area. At 
present, a subcommittee of the larger 
group is making a survey among the 
Eastern soft wheat millers to ascer- 
tain the principal factors determining 
the milling quality of soft wheat vari- 
eties, not only for cake-flour produc- 
tion but also for cracker and cookie 
flours as well. Results of this survey 
should aid the laboratory staff in set- 
ting up realistic standards in evaluat- 
ing the milling quality of the new 
soft wheat introductions. 
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FOR SALE: One nearly new exten- 
sograph without bath in original 
crate. Make offer to: CAMPBELL 
TAGGART Associated Bakeries, 
Research Department, Box 2640, 
Dallas, Texas. 


WANTED: CEREAL CHEMIST 
to work in new product develop- 
ment and research. Work will be 
both varied and challenging. Ap- 
plicants should have a good knowl- 
edge of the general field of cereal 
technology. Some travel will be 
expected. The company is located 
in the north central region and has 
been established for 60 years. Sal- 
ary commensurate with experience. 
A B.S. degree in chemistry or its 
equivalent is necessary. Please sub- 
mit a resume stating age, educa- 
tion, personal background and sal- 
ary requirements. Reply to Dept. 
26, CEREAL SCIENCE Today, 
1955 University Avenue, St. Paul 4, 
Minnesota. 





FOOD AND RELATED LEGISLATION IN 1959 
And Some Forecasts for 1960 


The Ist Session of the 86th Congress enacted only a 
moderate amount of new legislation affecting foods and 
food packaging. It is typical, however, that many bills 
introduced in a lst Session will undergo more thorough 
discussion and will pass in a 2nd Session since those un- 
finished matters automatically carry over. Moreover, it is 
part of the deliberate pattern that introduction in the Ist 
year of a given Congress permits time for the development 
of the pros and cons so they can be brought fully into 
the Committee Hearings and other considerations in the 
2nd, and often more crucial, year. 


1) General legislation on colors - 

“Color Additive (Amendments of 1959)”—H. R. 7624 
(Rep. Harris, June 9), the FDA bill; and S. 2197 (Sen. 
Hill, June 17) relate to Food, Drug and Cosmetic uses 
of colors. Sen. Hill’s bill is like H. R. 7624, but with the 
Delaney anticancer clause deliberately omi ted for rea- 
sons best stated in Senate Report 795, Calendar No. 807, 
Aug. 21, “To accompany S. 2197.” The Senate bill, S 
2197, passed in the Senate without committee discussion, 
with strong support of the Toilet Goods Association. The 
Senate action on S. 2197 was then referred to the House 
Subcommittee on Health and Safety (Rep. Kenneth A. 
Roberts, Alabama, Chr.) and there it rests until at least 
January 1960. Meanwhile, Reps. Delaney (NY), King 
(Utah), Sullivan (Mo.), Wolf (lowa) and perhaps others 
have indicated they will not permit omission of the anti- 
cancer clause. Whether Senator Hill, the FDA itself, or 
anyone else will risk the danger of seeming to condone 
“a little bit of cancer” is doubtful. If a color additives 
amendment passes in 1960, it will likely contain the 
Delaney anticancer clause. This will have a bearing on 
foods, and on colors used in food packaging unless no 
migration can be proven. HEW Secretary Flemming 
stated to the Press on September °20ih his department 
“will press vigorously for final action by Congress” on 
this subject (next year). 


2) Yellow Colors 3 & 4 along with others are already 
banned by FDA delisting. Missouri’s Rep. Curtis in H. R. 
6852, May 4, and Sen. Symington in S. 2505, Aug. 7, 
propose to “permit the temporary listing and certification 
of F.D. & C. Yellow Nos. 3 and 4 for coloring edible fat 
under tolerances. . . .” These bills got nowhere in 1959, 
and they seem destined for inaction. 


3) Enacted—Public Law 86-139--based on Rep. 
Cooley’s (N.C.) bill H. R. 6436 to bring “Nematocide, 
Plant Regulator, Defoliant, and Desiccant” materials un- 
der the prior “Federal Insecticide, Fungicide and Rodenti- 
cide Act” puts these four new groups administratively 
under the Miller Pesticide Amendment. to the extent that 
any residues result in or on a raw agricultural com- 
modity, instead of having them under the Food Addi- 
tives Amendment (re foods) as before. 





TO JACK UP 


= in today’s market 


add the 


PROTEIN" 
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cereal products 
(*High-quality protein, of course!) rae 


Today’s smart food buyer insists on not just more 
protein — but more high-quality protein in the 
cereal she buys. 


That’s why increasing numbers of cereal manu- 
facturers are turning to Sheftenes! . . . Because 
Sheftenes are a complete milk protein with an 
essential amino-acid “profile” (especially rich in 
lysine and tryptophane) that’s ideal for upgrad- 
ing the nutritional value of cereals. 


Sheftenes are tasteless, odorless, colorless, fat- 
free too — and handle readily on your present 
equipment. And they’re exceptionally versatile! 
With Sheftenes you can achieve the taste and 
texture characteristics you set out to get... and 
do it economically in the bargain. 


If you’re looking to “beef up” sales of a new or 
established brand, add the power of Sheftene 
high-quality proteins now. For free samples, data 
or technical assistance write Dept. C-119. 


HEFFIELD CHEMICAL 
Norwich, N. Y. 
A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


Western U.S. distribution through 
BRAUN-KNECHT-HEIMANN CO. 


and Affiliates — San Francisco 
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4.) Enacted —Sen. Magnuson’s (Wash.), S. 1572, Pub- 
lic Law 86-279,—to authorize the Secretary of the 
Interior to undertake continuing studies of the effects of 
insecticides, herbicides, fungicides, and other pesticides, 
upon fish and wildlife,— and the expenditure of $2,- 
565,000 per annum to carry out the objectives of this 
Act. This has implications for every organization which 
might contribute any of the “cides” to rivers and lakes. 


5) Introduced, no action— Rep. King of Utah on Sep- 
tember 8th, introduced H. R. 9150 which carries a new 
echo of the formative days of the Delaney Select Com- 
mittee about 9 years ago. Rep. King’s bill is “To estab- 
lish a commission to conduct an impartial and scientific 
study and investigation to determine the effects on the 
public health of the practice of adding various chemicals 
to water supplies and food products.” Congress adjourned 
September 15th without consideration of this bill. 


FRANK L. GUNDERSON 


AACC 


LOCAL SECTIONS 


Central States Section members, meeting on Sept. 
24 at the Sands Motel, St. Louis, heard Kenneth A. 
Gillis discuss some newer aspects of cereal chemistry 
as applied to flour quality studies. Dr. Gillis is one 
of the staff at General Mills Central Research Labo- 
ratories, Minneapolis. 

For the November meeting on the 13th, President 
D. B. Pratt, Jr., is scheduled as speaker. 

e e a e 

Cincinnati Section’s 16th annual meeting with the 
Ohio Valley District AOM in Dayton, Ohio, on Octo- 
ber 9 and 10 was a well-planned and beneficial occa- 
sion for both groups. Chairmen were Lewis Baker, 
AACC, and Raymond Jones, AOM. Following a trip 
through Loys Mill (pneumatic) at Pyrmont, Ohio, on 
Friday afternoon, the first item on Saturday's program 
was an explanation of pneumatic milling by Emmett 
Loy. Discussions followed on “Fundamentals and ap- 
plications of chemical leavening” by Jim Tucker, su- 
pervisor of foods research, Victor Chemical; “Flour 
refining — impact milling and air classifiers” by Austin 
T. Drake of Sturtevant Mill Co.; and “A new concept 
in cookie quality control” by D. K. Dubois, manager of 
bakery services, Huron Milling Co. Following lunch- 
eon, with ladies as guests, afternoon program items 
were: “Bolting cloth fact and factors” by Fred Stein, 
F. H. Paul & Stein Bros. Co.; “Reaction of cake flour 
components at baking temperature” by Jack T. Wilson, 
Soft Wheat Quality Lab; and a panel discussion of new 
crop characteristics with Howard Simmons as moder- 
ator. 

s e © e 

Lone Star Section chemists held a joint meeting 
with the Texhoma District No. 7 AOM on September 
18 and 19 at Texhoma Lodge, Kingston, Oklahoma. 
Members and their families thoroughly enjoyed the 
social evening on Friday. Most of the following day 
was given over to technical papers. 

National President D. B. Pratt, Jr., spoke to the 
group on the importance of better communication 
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between the laboratory, management, and sales dp. 
partments. Ruben Kachikian, Chas. Pfizer & Co., Ine. 
discussed the development and use of Glucono-Delty, 
Lactone as a leavening agent, and the importance of 
lysine in good nutrition. A film, “Our daily bread”) 
was shown by courtesy of Mrs. Baird’s Bakeries, 


The Operative Millers put on a humorous skit cop. 
cerning self-rising flour, presented by Glen Fite of 
Victor Chemical, and an excellent film on new millin 
equipment, presented by the Buhler Mill people. 


A banquet concluded the meeting on Saturday eye. 
ning, with Roger Pratt acting as emcee. The Lone Sty 
Section is indebted to L. A. Zerull and Henry {| 
Starck of the Operative Millers for arrangements an(| 
preparations for the meeting. 


Lone Star officers elected for 1960 are: Donald W. 
Hatch, chairman; Donald C. Abbott, vice-chairman, 
and George Tate, secretary-treasurer. 


Midwest Section’s first meeting of the 1959-60 sea. 
son (Oct. 5) had as lead-off man President D. B. Pratt, 
Jr., on the subject “Management looks at quality con- 
trol—a communications problem.” (A previous an- 
nouncement that Mr. Pratt would talk about milling 
was incorrect.) Mr. Pratt, an authority on quality con- 
trol management, believes that technical people fail 
to communicate properly to management and to other 
areas within an organization, and that better com- 
munication will result in greater appreciation of the 
value of technical people and will increase ther 
economic stature. Mr. Pratt also gave a chat on recent 
news of national society doings. 


Toronto Section met jointly with members of the 
Canadian IFT for a dinner meeting at the Boulevard 
Club on September 10, to hear G. A. H. Elton of the 
British Bakery Research Foundation at Chorleywood. 
Dr. Elton discussed current trends in the Foundation’s 
research program. A lively discussion period followed 
the address. 


George Smiley of Maple Leaf Milling, local chair- 
man, has been incapacitated by a ruptured spinal 
disk, but is convalescing and hopes to resume his 
activities for the October meeting. 


Pacific Northwest Section reports to its own mem: 
bers on the wheats of that area, but cereal chemist: 
located elsewhere who would be interested in those 
reports could write for the monthly collaborative 
check sample report and others as they are issued 
Doyle C. Udy, chairman, says that wheat sample! 
are now being alternated with flour samples. Th 
September report shows quite a spread of results ot 
the wheat ash, and that moisture and protein standar¢ 
errors are a little larger than for flour samples, whicl 
is to be expected. (Dr. Udy’s address is: Wester 
Wheat Quality Lab., Agr. Exp. Station, Pullman 
Wash.) 


Nearly ready for distribution is a report (secon 
annual) of the Cereal Quality Laboratory, Departmen 
of Agronomy and Soils, Montana State College, Boze 
man; those who would like a copy may obtain it b 
writing there. 


A Wheat Utilization Conference has been schedule 
for October 27-28 at Walla Walla, Washington. 










sales de. 
Co., Ne, 
10-Delta. | 


Niagara Frontier Section will meet jointly with the 
Toronto Section and with Section 8, AOM, in Mon- 
' treal on October 23 and 24. A panel of millers and 
‘tance of| chemists will discuss “Quality control in flour mills.” 
bread”) ~ New members: Carl E. Lanning, representative for 
168, Chas. Pfizer & Co., Inc., in the Buffalo area, and G. Q. 
skit ¢o,.| Lipscomb, who is with the Food and Drug Adminis- 


Fite of | tration. 


V milling * ° 9 e 


rple. Kansas City, Nebraska, and Pioneer Sections held 


day eve.| their annual Tri-section meeting October 9 and 10 
One Sta | at the Wareham Hotel, Manhattan, Kansas, featuring 
enry H.| a symposium on wheat variety development given 
ents ani) by the members of the Kansas State University staff, 
on Saturday forenoon. Speakers and the subjects they 
‘covered were: E. G. Heyne, agronomic problems; 
C. O. Johnston, pathological problems; R. H. Painter, 
entomological problems; and J. A. Shellenberger, 
steps in testing for milling and baking quality of new 
wheats. A presidential address by D. B. Pratt, Jr., 
followed on “What management expects from the 
cereal chemist.” 

Preceding the symposium and address, on Friday 
evening, members and guests enjoyed a smorgasbord 
dinner and heard E. E. Jarnagin and Philip Talbott of 
the U. S. Grain Defense Planning Committee outline 
the cereal chemist’s and baker's role in planning for 

to ol continuity of cereal production in the event of a 

“0 ote nuclear attack. Ladies were welcomed to the meetings 

of and were given a dutch brunch on Saturday morning 
. "in the Walnut Room of the K-State Union. 

: rou | For a rousing finish, there was a football luncheon 

| , Saturday noon and then the game between KSU and 
Colorado University. 
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Jestern by 2 of the Food Industry’s foremost technicians . . . 
illman, C. G. Harrel and R. J. Thelen of The Pillsbury 

Company. 6th Edition . . . $20.00. 
ORDER YOUR COPY TODAY! 
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SPACE AGE 
FLAVORS... 








... with 
that 
Country 
Kitchen 
Taste! 


This is the day of jet-flight and dehydrated 
potatoes; atomic energy and frozen bread; 
super-sonic speed and ‘“‘quicker-than-in- 
stant’’ mixes for everything from soups to 
desserts. This is the threshold of the space 
age and the era of convenience foods. 
Flavors for these modern foods must be as 
dynamic as the technology of their formu- 
lation . . . as carefully designed as the 
science that developed them. Yet, these 
space-age foods must still retain that home 
cooked taste. Only a company that keeps 
thoroughly abreast of the newest develop- 
ments in food can give you this kind of 
“built for the product” flavor. Fries & Fries 
provides you with space-age flavors with 
that country kitchen taste! Let our labora- 
tories show you what dynamic flavor re- 
search means. 







BNUFACTURING CHE Moye 


FRIES & FRIES 


INC 
CINCINNAT! 
U.S.A. 


Cincinnati 110 E. 70th St. New York 418 E. 9l1st St. 
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Oreerwattons 


Aboard Ferry to Copenhagen, Denmark 


European flour milling and baking 
are in many respects very much the 
same as in the States; however, in 
some respects, these industries are 
very different. The principal evident 
difference is in baking procedures 
and formula. After visiting several 
flour mills in England and Holland, it 
appears that European millers are in every respect 
thoroughly capable and their mills equipped, in most 
cases, better than the mills at home. 

The baking industry in Europe as a whole is not 
as mechanized as the baking industry in the United 
States. There are a few modern, fully mechanized, 
large wholesale bread plants, but by far the largest 
portion of bread produced is made in small two- and 
three man shops with only the mixers mechanized. 
The small baker mixes a dough of flour, 2% yeast, 
1%% to 2% salt, and 43% to 54% water. The mix- 
ers have a very gentle mixing action, the arms of the 
mixer moving much in the same manner as if a man 
were reaching into the dough with both arms and 
lifting it up and folding it in toward the center of 
the bowl. In the small plants there is no such thing 
as a rotary mixer such as we see in most all plants. 
The dough is permitted to ferment in the same bowl 
it is mixed in. It ferments 1 hour, and it is divided 
by hand into dough pieces of the proper size for 
the product being produced. The dough is permitted 
to again ferment 20 to 30 minutes, much like our 
overhead proof. It is then rolled out by hand and 
molded to proper size and shape for the oven. It 
proofs from 1 to 2 hours depending on two factors, 
the type of product and the diastatic activity of the 
flour. It is interesting to note that in Belgium 80% 
of the bread produced is manufactured in small 
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The Effect of Lysine Supplementation on the Protein 
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shops. There are 15,000 small shops and only 
large mechanized whole plants in Belgium. 

The new, large wholesale bakeries are just 
modern in every respect as our wholesale b ; 
plants. The mixers are naturally entirely different, 
since the mixing action of our mixers would be too 
vigorous for their soft wheat flour glutens. In many” 
plants, the doughs are mixed with the flour, 43% to 
54% water, 2% yeast, 2% salt, and 1% fat for 
20 minutes very slowly in very gentle mixers. The 
doughs are divided at once, rounded, and placed in 
canvas pockets automatically. This first fermenta-_ 
tion (1 hour) takes place in huge traveling fermenta- | 
tion cabinets, like our overhead proofers but many © 
times larger. The dough pieces are discharged into 
a rounder (to punch the gas out) and again loaded - 
into pockets for another 30 minutes. The doughs 
travel to a molder (straight-away) and are panned, | 
proofed, and baked. The bread is very different from — 
our bread, but it has close grain, good volume, firm — 
crumb, and excellent flavor. It must be eaten fresh, © 
however. The European bakers would never consider 
offering bread for sale more than 12 hours from — 
the oven. In my opinion, this accounts for the won- © 
derful flavor of this very lean formula bread. — 
Furthermore, it only takes 3 hours to produce bread © 
with the short straight dough fermentation proce- 
dure used. In some countries, there are laws pre- 
venting workers from going to work before 5:00 
a.m. In such cases, the earliest the bread can be 
loaded in trucks is 9:00 a.m. Therefore, the bread — 
bought in the store for lunch has only been out of 
the oven 3 or 4 hours. 


More later as our trip progresses. — 


DOTY LABORATORIES 
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Geddes, University of Minnesota, St. Paul, Minn. 7 

The Role of Amylase Activity in the Rapid Increase of 
the Maltose Content of Wheat Flour Doughs Dur 
ing Mixing. J. W. Lee (see address above) and W. Fy 
Geddes, University of Minnesota, St. Paul. 

Structure of the Starch Granule. I. Swelling and Solu- 
bility Patterns of Various Starches. Harry W. Leach 
George M. Moffett Research Laboratory, Co 
Products Co., Argo, Ill; L. D. McCowen; and 
Thomas J. Schoch, Moffett Laboratory, Corn Prod- 
ucts Co., Argo, IIl. 

Some Aspects of the Sulfhydryl-Disulfide System i 
Flour and Dough. H. Matsumoto and I. Hlynke 
Grain Research Laboratory, Board of Grain Com: 
missioners for Canada, Winnipeg 2, Manitoba. 

Effects of the Water-Soluble Constituents of Whea 
Flour on Cookie Diameter. William F. Sollars, West 
ern Wheat Quality Laboratory, Pullman, Wash. 

The Subsieve-size Fractions of a Soft Wheat Flo 
Produced by Air Classification. Rezsoe Gracza, The 
Pillsbury Co., Minneapolis 14, Minn. 

A Note of the Effects on Neutral Polysaccharides on 
Dough Mixing Properties. C. A. Wilham, R. J- 
Dimler, and F. R. Senti, Northern Regional Re- 
search Laboratory, Peoria, Ill. 





